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Navod na pouziti PLO147 MEDIN
CTETE POZORNE! [ |

Indikace Nitrodfefiového hiebu (tibialniho ci femorélniho)
Hreb umoZiiuje syntézu zlomenin téla tibie ¢i femuru. Neni vhodny ke stabilizaci proximalnich nebo distalnich zlome-
nin casti téchto kosti.

Indikace NitrodFeiiového hiebu femoralniho retrogradniho (dale retrogradni hieb)

Hreb umoziiuje zavfenou zajisténou osteosyntézu a s vyhodou jej Ize pouzit u zZlomenin distalniho femuru typu Aa C
podle AO klasifikace. Rozhodujicim faktorem pro indikaci osteosyntézy antegradnim nebo retrogréadnim nitrodefio-
vym hiebem je vyse lomné linie nad stropem interkondylické fossy femuru. Indikace pro osteosyntézu antegradnim
zajisténym hrebem je v pfipadé, kdy lomna linie distalniho fragmentu zasahuje minimdlné 5—6 cm nad strop interkon-
dylické fossy femuru. Osteosyntéza retrogradnim zajisténym hiebem je indikovana v pfipadé, kdy lomné linie distaIni-
ho fragmentu zasahuje 3—4 cm nad strop interkondylické fossy.

Seznam implantatii a nastroji instrumentaria (viz katalog):
¢.1  Nitrodrenové hieby tibidlni — ocel

¢.2  Nitrodrerové hieby femoraini — ocel

¢.3  Nitrodrenové hieby tibidIni — titan

¢4 Nitrodrenové hieby femordlni — titan

¢.5  Nitrodrenové hieby femordlni retrogradni

¢.6 Instrumentarium

1) Nitrodieiiové hieby femoralni MEDIN jsou duté bez vyiezu, na priifezu kruhové. K dispozici jsou hieby prii-
méru 10-15mm, délek 320-500 mm. Proximalnich 22 mm je u primérdi 10 a 11 mm zesileno na 11,5mm, u prii-
mérd 12mm na prdmér 13 mm, u priméri 13 mm na primér 14mm a u pramérd 15 mm zesileni neni provedeno.
Konstrukéné jsou hieby zhotoveny tak, Ze na zesileni proximalni ¢asti neni nutné brét zfetel a predvrtdvani se fidi
priimérem hiebu (obecné predvrtdvame na primeér o 1 mm Vétsi, nez je zvoleny primér hiiebu). Hieb je lehce ohnut,
takze tvori vysec kruznice o poloméru 2,3 m. Nezesilend ¢ast hrebu je opatfena tremi prolisy. Hfeb miiZe byt stranové
zaménén, je tedy univerzaini pro pouZiti na pravém i levém femuru.

2) Nitrodreiiové hieby femoralni retrogradni MEDIN jsou duté, na prifezu kruhové. Distalnich 35 mm u velikost
hiiebu 10,5 je zesileno na 11,5 mm. U velikosti 12,5 mm je hieb po celé délce stejného priiméru. Hieb je univerzélni, to
znamend, Ze je jak pro pravou, tak i levou koncetinu stejny. Hreb je duty, coz umoZiiuje jeho zavedeni po vodicim drétu.
Jejich délky jsou 200, 250, 300 a 350 mm ve dvou primérech — primér 10,5 mm a primér 12,5 mm.

3) Nitrodfeiiové hieby tibialni MEDIN jsou duté bez vytezu, na priifezu kruhové. K dispozici jsou tibidlni hfeby pri-
méru 8 mm, délek 240 — 360 mm, po 15 mm, které mohou byt poufity jako nepiedvrtavané. Dale jsou k dispozici hfeby
priimérd 9 — 12mm, délek 270 — 390 mm. Pod Ghlem 13° je zakfiveno proximalnich 75 mm v3ech velikosti a délek.
U hi'ebd priimérd 8,9 a 10 mm je proximélnich 22 mm zesileno na prmeér 11,5 mm, u hiebi primérd 12 mm je 22 mm
zesileno na primér 13 mm. Pii piedvrtévani se fidime primérem hiebu, nebereme ohled na zesileni proximalni casti
(je konstrukéné vyfeseno). Napfiklad hieb priméru 11 mm piedvrtdme o 1 mm vic, tedy na prmér 12 mm. Hieb mize
byt stranové zaménén, je tedy univerzaini pro poufiti na praveé i levé tibii.

Pro tibidIni hieb priméru 8 mm je pfipraven novy typ zajistovaciho Sroubu priiméru 3,5 mm, protoZe otvor pro $roub
priiméru 5 mm by tento hfeb pfilis oslabil. Zjemci samoziejmé musi mit k dispozici sadu délek prislusnych vybranych
zajiStovacich Sroubd.

Pro v3echny typy nitrodfenovych hiebl MEDIN jsou pfipraveny standardni zajistovaci Srouby o primeéru 5 mm. Dodévaji
se v délkdch 25 az 90 mm po 5 mm ve tfech provedeni. Prvni provedeni mé délku zévitu u viech délek 20 mm (tento
typ Sroubu je pouZit v tomto névodu). Druhé provedeni ma délkou zavitu az pod hlavu Sroubu. Pro jeho implantaci se
pouZiva vrtaci pouzdro 4 a vrték o priméru 3,5 mm . Treti provedeni ma snizeny profil zavitu, zavit je az pod hlavu $rou-
bu. Pouziva se vrtaci pouzdro 5 a vrték o priméru 4,4 mm. Pouze u nitrodieriového hiebu tibidlniho priméru 8 mm je
nutno pouZit Sroub priméru 3,5 mm, vrtaci pouzdro 6, vrték o priméru 2,9 mm a pouzdro 7 pro zavedeni Sroubu — viz
nitrodrerové hieby tibialni MEDIN.

Barevné oznaceni vrtacich pouzder a pfislusnych vrtaki

Pouzdro 3 (129 69 1200) a vrtak @ 5 (129 79 4980) jsou oznaceny bilou barvou.
Pouzdro 4 (129 69 1210) a vrtak @ 3,5 (129 79 4990) jsou oznaceny Zlutou barvou.
Pouzdro 5 (129 79 8460) a vrtak @ 4,4 (129 79 8430) jsou oznaceny ervenou barvou.
Pouzdro 6 (129 79 8450) a vrtak @ 2,9 (129 79 8440) jsou oznaceny zelenou barvou.

Slozeni implantatového systému

Implantatovy systém nitrodrenového hiebovani MEDIN se sklada z jedné velikosti hiebu, zajistovacich Sroubd v distalni
nebo proximalni casti. Hieb je vhodné uzaviit zatkou. U hiebi tibidInich a femordlnich je mozno misto zatky pouzit
kompresni Sroub a provést statickou kompresi zlomeniny pfimo na operacnim stole.

DOPORUCENY POSTUP POUZITI IMPLANTATO:

NITRODRENOVE HREBY FEMORALNI MEDIN

Na pracovidti autora je davéna prednost uloZeni pacienta na extencnim stole na zddech, zdravé koncetina je v neut-
ralni rotaci abdukovana a opérka nohy maximainé snizena (dorsiflexe v kycli), ranénd koncetina je v neutraIni rotaci
v ose téla a je lehce abdukovéna. Moznd je samozfejmé i poloha na boku zdravé koncetiny. Pokud je operovéno casné,
nepouzivame skeletdIni trakci. Poloha musi umoznit kontrolu RTG zesilovacem v celém rozsahu operovaného femuru,
mista zlomeniny v obou projekcich, zbytku femuru alespofi v ap projekci a mista distéIniho jisténi v bocné projekci
(Iépe v obou).

Je provedena alespof pfiblizna repozice, pfipraveno operacni pole a zarouskovano. Rez vedeme v prodlouzeni osy steh-
na od velkého trochanteru proximélné. Dfefiovou dutinu femuru otevirdme perforétorem pfi medidlnim okraji velkého
trochanteru dorzalné. Zavedeni celého ostii perforétoru vede k vytvoreni otvoru o priméru 12,5 mm, potiebného k vy-
tvofeni otvoru pro nepfedvrtavané hiebovani. Podle potfeby je vytvoren ve spongidzni kosti proximalni casti femuru
Sidlem kanal o prméru 5 mm, pak je zaveden zavadéc s olivkou délky 1150 mm pies misto zlomeniny, podle potieby
s jejim doreponovanim.

Délku hiiebu bud odecteme RTG kontrastnim pravitkem, nebo si pomiizeme zavedenym zavadécem (ovéfime si polohu
jeho distalniho konce a na stejné dlouhém zavadéci odméfime cast vycnivajici z kosti a zméfime zbytek délky).

Pii pouZiti nepiedvrtaného hiebu je zavadén zvoleny hieb priméru 10 nebo 11 mm, poté je odstranén zavadéc a je
provédéno jisténi dale uvedenym postupem.

Predvrtdvani flexibilnimi frézami musi byt provedeno postupné celou sadou fréz az po zvolenou velikost, vZdy je tfeba
zadit frézovani frézou o priméru 8 mm, kterd jedina je upravena k celnimu zébéru. Frézovani kondi frézou prméru
0 1 mm Vétsi, nez je primér zvoleného hiebu.

Po vyplachu (zavadéc zaménime trubickou umoziujici vyplach a zavadéc znovu zavedeme) je kompletovan zvoleny
hieb s ttrmenem 1 (stejny cili¢ pro tibidIni i femordIni hieb, odliSny pro rekonstrukéni hireb). Tlouci je mozné pfimo na
prizptisobenou Cast cilice — naraze. Naraze¢ se do cilice Sroubuje stejnym zpiisobem jako kladivo. Doporucuje se vsak
pouZit (zasroubovat) kladivo. Vodici ty¢ kladiva je na cilici umisténa excentricky k ose hfebu pro snazsi manipulaci
pHi zavadéni femoralniho htebu. Udery zavazi je hieb zaveden. Musi byt zabranéno nezadoudi rotaci hebu béhem
zavddéni. Je odstranén zavadéc.

Proximalni jisténi necini potize diky vyuiiti cilice. Pfed jisténim je vhodné odstranit kladivo. Zaveden mize byt 1, pii-
padné 2 zajistovaci Srouby. Otvory v hiebech dovoluji pouze zavedeni lateromedidini ve frontdlni roviné. Horni otvor
pro roub je ovdlny, zavedeni roubu cilicem umoziiuje dynamické a statické jisténi. Kompresi mista zlomeniny Ize
dosdhnout pfimo na operacnim stole pouZitim kompresniho Sroubu zavedeného na hornim konci axidiné do dutiny
hiiebu piii posledné uvedeném zpiisobu jisténi. Maximalni rozsah komprese je 10 mm. (Musi byt provedeno distalni
jisténi, proximaIné je zaveden pouze jeden Sroub do ovélného otvoru v hfebu. Kompresni Sroub se v dutiné hiebu opfe
o proximalnijistici $roub a dal3im zavedenim odtlacuje proximaini fragment kosti distaIné proti hfebu).

Pi vétsi distrakci mista zlomeniny, ke které miZe dojit pfi zavédéni hiebu, je vyhodnéjsi provést priblizeni Glomkd al-
ternativnim postupem s ponechanim cilice. DrZadlo a zavazi kladiva mohou byt docasné odstranény. Ddle provedeme
distalni jisténi a znovu kompletujeme kladivo. Pak dosahneme pfiblizeni mista lomu opacné vedenymi tdery kladiva
(jako pii extrakci).

Ivolenym otvorem tfmene 1 zavedeme vrtaci pouzdro kompletované s dilcikem k snazsimu zavedeni. V misté doty-
ku hrotu diil¢iku incizujeme kiizi v potiebném rozsahu cca 15 mm. Pouzdro zavedeme ke kosti nejprve tlakem ruky,
pak poklepavanim kladiva. Uderem na diilcik vytvofime v kosti diilek pro snazsi nasazeni vrtaku. Dléik 1 odstranime
a pouzdro doklepneme tak, aby zubaty vnitfni okraj byl na kosti dobie usazen. Do pouzdra vlozime vrtaci pouzdra 3
a4. Pouzdro 3 je pro vrtak primeéru 5 mm, pouzdro 4 je pro vrtak priméru 3,5 mm. Vrtdkem o priméru 3,5 mm vrtdme
otvor obéma kortikami. Odstranime vnitini pouzdro 4 a vrtakem o primeéru 5 mm vyvrtame blizsi kortikalis pres vnitini
pouzdro 3. Odstranime vnitini pouzdro a hloubkomérem urcime potiebnou délku zavadéného zajistovaciho Sroubu.
Pochybnosti o umisténi rysky, proti které délku na stupnici odecitdme, rozptylime nastavenim hloubkoméru do nulové
polohy (zcela zatazen), kdy je umisténi rysky jednoznacné. Odecitime pfimo potiebnou délku zajistovaciho Sroubu,
korekce vzdalenosti od pouzdra 2 k zevni kortikalis je na méfitku provedenal Zajistovaci Srouby jsou samorezné a v této
fazi mohou byt zavedeny. Lze v3ak pouzit zavitnik 1 upevnény v rucnim sklicidle. Stejnym zptisobem Ize zavést i druhy
zajistovaci Sroub. Sroub zavadime Sroubovakem pouzdrem 2.

Prvni provedeni zajistovaciho Sroubu nemaji zvit po celé délce, takze jejich extrakce mize byt provedena jen pouZitim klesti-
ny kompletované se sroubovakem. Uprava dopliiujici sroubovak klestinou umoziiuje vytaceni sroubu za soucasného tahu.
Je dodévéno jesté vrtaci pouzdro 1, které miiZe byt zasunuto do pouzdra 2 a dovoluje zavedeni K-drétu prmeéru
2,5mm k ovéeni polohy jisticiho Sroubu piied vrtanim. Stejnym zplisobem Ize vrtaci pouzdro 1 kompletovat s cilicem
na distdIni jisténi (viz ddle).

Pred distdlnim jisténim odstranime cili¢ uvolnénim Sroubu timenu ndstrénym klicem z instrumentaria a vysunutim
cilice. Pokud neplanujeme kompresi zlomeniny piimo na stole kompresnim Sroubem, Ize uzaviit dutinu hfebu zétkou.

DistaIni jisténi je obtiznéjsi. Po zkusenostech bylo zvoleno jisténi,z ruky” pomoci cilice. Nejprve je piesné do osy nasta-
veno C rameno pojizdného RTG pristroje.

Na obrazovce musi byt otvory pro zajiStovaci Srouby presné kruhové. Po incizi kiize je ke kosti zaveden cili¢ s dilcikem
stejnym zplsobem jako pfi proximalnim jisténi. Po odstranéni diilciku je cilic piiklepnut ke kosti. Nastaveni je kont-
rolovéno RTG.

Do cilice mlze byt viozeno pouzdro 1 a poloha ovéfena zavedenim K-drétu 2,5 mm. Pak jsou vlozena pouzdra 3 a 4
popr. 5, jsou provrtény obé kortikalis vrtakem 3,5mm, je odstranéno pouzdro 4, predvrtdna blizsi kortika vrtdkem
5mm. Je odstranéno pouzdro 3. Hloubkomérem je zméfena délka zajiStovaciho Sroubu. Dle uvézeni je pouzit zavitnik
1. Sroubovakem je zaveden zvoleny $roub, stle jesté cilicem.

Zavedeme 1-2 distalni zajistovaci Srouby, otvory v hiebech dovoluji zavedeni pouze ve frontalni roviné lateromediaIné.

K pouziti pro individudIni vybér operatéra je dodavan dvojity cilic. Dvojity cili¢ vznikne kompletaci drzdku s cilicem
a pouzdrem a pouzdry 1; 2; 3; 4; 5; 6. Drzék se volné nasadi na cili¢, do pouzdra cilice je vlozeno pouzdro 4, kterym je
distdInim zajistovacim otvorem v hiebu zaveden K-drat délky 160 mm o priméru 2,5 mm. Do druhého otvoru drzaku
vlozime pouzdro, pouzdro 2 a pouzdro 1, po spravném nasmérovani jsou dotazeny aretacni Srouby na drzaku. Pouzdrem
4 Ize zavést k ovéfeni polohy K-drat. VySe popsanym zplisobem pomoci pouzder 3 az 5 je pripraven otvor a zaveden
zajistovaci Sroub do proximalniho ze dvou distélnich otvord v hiebu. Po extrakci K-drétu z distalniho otvoru v hiebu je
stejnym zplisobem zaveden i distéIni zajistovaci Sroub.

Po vyplachu jsou rany suturovany. K mistu zavedeni hiebu do femuru je odsavny drén zavédén pravidelné, nesmi od-
sdvat pfimo z dferiové dutiny. Réna je kryta mékkym obvazem a je provadéna RTG dokumentace. Pokud byla pouzita
skeletdlni trakee, je zrusena.

DOPORUCENY POSTUP EXTRAKCE FEMORALNIHO HREBU

Nejprve je nutné odstranit zajistovaci Srouby (pokud se tak jiz nestalo v pribéhu hojeni zZlomeniny). Extrakdi je vhodné
provést Sroubovakem doplnénym klestinou, ktery umoziiuje vytaceni za soucasného tahu. Po incizi kize zavedeme
k extrahovanému Sroubu klestinu s dilcikem. Hrot dilciku sméfuje do imbusu hlavicky Sroubku. Odstranime dlcik
anahradime jej Sroubovakem, ktery kompletujeme s klestinou tlakem do,, zacvaknuti.

Z proximalniho otvoru hiebu musi byt odstranéna zatka, pfipadné kompresni Sroub. Na vnitfni zavit v proximalni ¢asti
hiebu je nasroubovana vytahovaci ty¢. Hreb je vytlucen tdery zdvazi o drzadlo.

NITRODRENOVE HREBY FEMORALNI RETROGRADNI MEDIN

UloZeni pacienta je shodné s polohou pro syntézu béznym nitrodfefiovym femoralnim hebem. Poloha na extencnim
stole, popfipadé klasickém operacnim stole musi umoziiovat (kromé zobrazeni mista zlomeniny a mista distélniho
jisténi) zobrazeni ve dvou rovinach. Flexe v kolennim kloubu je 4050 stupid.

1. U zlomenin typu C nejprve reponujeme a z jednotlivych incizi, transkutdlng, stabilizujeme spongidznimi nebo kany-
lovanymi Srouby diakondylickou zlomeninu femuru.

2. Podélnou incizi délky asi 5 cm vedeme pres ligamentum patelle. Trepanaci drefiové dutiny provedeme ve stropé
interkondylické fossy vpredu, pred tponem zkfizenych vazd. Zavedeme flexibilni vodic a podle vSech zésad nitrod-
fefiové osteosyntézy piedvrtame diefovou dutinu. Postup je obdobny jako u predvrtavani pro jiné typy hiebovani.
Nutnd kontrola RTG ve dvou projekcich.

3. Vytipovany hieb namontujeme na cilic a klasickym zpdsobem provedeme jeho zavedeni do dutiny kosti. Polohu
zavedeni je mozné zkontrolovat na RTG pomoci zfez{i v naboji cilice.

4. Distalni jisténi je velice snadnou zaleZitosti. Do patficnych otvord v ilici se viozi pouzdro 2 a potom nésledujici pouz-
dra podle typu poufitého zajistovaciho Sroubu:

— Sroub zajistovaci (zavit jen ¢aste¢né) — do pouzdra 2 se vlozi pouzdro 4 a vrtdkem priiméru 3,5 se predvrtd otvor
pres obé kortikalis. Pouzdro 4 se nahradi pouzdrem 3 a vrtdkem priiméru 5 se odvrtd blizsi kortikalis.

— Sroub zajistovaci (zavit az pod hlavu) — do pouzdra 2 se vloZi pouzdro 4 a vrtakem priiméru 3,5 se predvrtd otvor
pres obé kortikalis.

— Sroub zajistovaci 5 — do pouzdra 2 se vlozi pouzdro 3 a vrtakem prméru 5 se predvrta pres obé kortikalis otvor.

Pres pouzdro 2 se provede hloubkomérem urceni délky zajistovaciho Sroubu, jenz se zavede patficnym Sroubovékem

pires toto pouzdro.

5. Proximalni jisténi se provede stejnymi vySe uvedenymi zajistovacimi Srouby, a to volné z ruky. U kratSich hrebd late-
romedidlné, u dlouhych hiebdi snadnéji ventrodorzalné.

6. Hireb se uzavie pomoci zétky, kterou je mozné zavést tak, Ze se z cilice odstrani Sroub tfmenu, cili¢ se ponechd nasa-
zeny na hiiebu a pres naboj ilice se zavede zdtka.

Po vyplachu jsou rany suturovany. K mistu zavedeni hebu do femuru je odsavny drén zavadén pravidelné, nesmi odsé-
vat pfimo z diefiové dutiny. Réna je kryta mékkym obvazem a je provedena RTG dokumentace.

Poznamky:

Ped zavedenim hiebu je nutno po sestaveni pfislusného hiebu s cilicem zkontrolovat, zda viechny otvory, do kte-
rych se budou zavadét Srouby, odpovidaji otvorim v cilici.

Pii zavadéni hebu poutit kladivo jen v pfiméiené mite. Hieb by mél byt v normdlnim pfipadé zaveden co nejdéle
pouze rukou.

Implantaty jsou vyrabéné z titanové slitiny nebo ocelové. Pfi poufiti u jednoho pacienta nesmi nikdy dojit k jejich
kombinacim.

DOPORUCENY POSTUP EXTRAKCE RETROGRADNIHO HREBU

1. Je odstranéna zdtka hiebu. Do vnitini dutiny distélniho konce hebu se zavede vytahovadi ty¢, na kterou se nasadi
zavazi a namontuje drzadlo. Po nasazeni zévazi a drzadla je nutno neustale tuto dst instrumentdria pridrzovat, aby
nedoslo k zatéZovani srostlé kosti ohybovym momentem. Pozor! MOHLO BY DOJIT K POSKOZENI SROSTLE KOSTI!

2. Vlytahovadi ty¢ nasadit jesté pri zajisténém hiebu, aby nedoslo k jeho zasunuti do dutiny kosti.

3. Odstranit posledni zajistovaci Srouby.

4. Hieb vyjmout dery zévazi proti drzadlu.

NITRODRENOVE HREBY TIBIALNi MEDIN

Pacienta umistime na extencnim stole, trakdi realizujeme Castéji skeletdlné zavrtanim kalkanea, méné casto mékkou
trakei osmickovym obvazem hlezna. Na pracovisti autora je ddvana prednost poloze na zadech s operovanou konceti-
nou v ose téla v neutraini rotaci ve flexi kolena tak, Ze bérec je polohovan lehce Sikmo dolii distalné. Musi byt moznost
kontroly RTG zesilovacem minimélné v misté lomu ve dvou rovindch, v misté proximalniho jisténi dostacuje predozadni
projekee, distalné podle zvoleného jisténi, zpravidla staci bocna projekce, moznost dvourovinného zobrazeni byvd vy-
hodna i v pfipadé, Ze jsou jistici Srouby zavédény pouze v jedné roviné.

Zlomenina je pod kontrolou RTG zesilovace ve dvou rovinach alespoi piiblizné zreponovéna. Po pripravé operacniho
pole a zarouskovani je veden podélny fez nad stiedem lig. proprium patellae v celé jeho délce. Vaz je rozpolcen, obé
poloviny od sebe odtazeny a udrzovany respatorii zabodnutymi do kosti. Nad hornim okrajem tuberositas tibiae je
oteviena dfefiova dutina perforétorem z instrumentaria. (Pfi koupi instrumentdria je mozno vybrat jeden ze dvou moz-
nych typi perforatord, v kazeté je vyhrazeno misto pro jeden z nich.). Pokud je perforétor zarazen celou délkou ostfi,
ma vznikly otvor (u obou typd) primér 12,5 mm. Nésleduje zavedeni zavadéce (u tibie délky 950 mm s olivkou pi
predvrtdvani nebo zavadéce pii nepredvrtavani, piipadné po zavedeni Sidla 5 mm) do distéIniho fragmentu s nutnym
doreponovanim dlomk.

Trepanacni otvor je nékdy vzhledem k ose tibie vhodné lokalizovat lehce medidlné od stiedni cry. Lze pak volit kozni
fez pfi med. okraji lig. proprium patellae a vaz odtahnout lateralné.

Pokud vytvofime otvor o priméru 12,5 mm perforatorem instrumentaria, neni nutné respektovat zesileny proximalni
konec hiiebu a predvrténi se fidi primérem zvoleného hrebu.

Pri nepfredvrtavaném hiebovéni je zavédén piimo zvoleny nitrodferiovy hieb, pouzit Ize priméru 8, 9 nebo 10 mm.

Pfi predvrtavani frézujeme celou sadou fréz / po 0,5 mm do priméru o T mm vétsiho, nez je prmér zvoleného hiebu.
Frézovani musi vzdy zacit frézou o primeéru 8 mm, protoZe pouze tato fréza je upravena k celnimu zébéru.

Délku hebu bud odecteme RTG kontrastnim pravitkem, nebo si pomiizeme zavedenym zavadécem (ovéfime si polohu
jeho distalniho konce a na stejné dlouhém zavadéci odméfime cast vycnivajici z kosti a zméfime zbytek délky).

Po vyplachu (zavadé¢ zaménime trubickou umoziiujici vyplach a zavadéc zavedeme) je kompletovén zvoleny hieb
s cilicem pomoci Sroubu (stejny cilic pro tibidlni i femordlni hieb, odliSny pro rekonstrukéni hieb). Tlouci je mozné pfimo
na prizplsobenou ¢ast cilice — narazec. Naraze se do cilice Sroubuje stejnym zptisobem jako kladivo. Doporucuje se
vsak pouzit (nasroubovat) kladivo. Vodici ty¢ kladiva i narazece musi byt pii pouZiti pevné utazeny, aby nebyly nama-
hany na ohyb.

Vodici ty¢ kladiva je na cilici umisténa excentricky k ose hiebu pro snazsi manipulaci pfi zavadéni hiebu. Udery zavazi je
hieb zaveden. Mus byt zabrdnéno nezadouci rotaci hiebu béhem zavadéni. Je odstranén zavadéc.

Proximdlni jisténi necini potize vyuZitim cilice. Pfed jisténim je vhodné odstranit kladivo. Zaveden mize byt jeden,
pipadné dva zajistovaci Srouby. Otvory v hiebech dovoluji pouze zavedeni mediolateralni, resp. lateromedialni.
Horni otvor pro Sroub je ovalny, zavedeni Sroubu cilicem umoziiuje dynamické a statické jisténi. Komprese mista
zlomeniny Ize dosahnout piimo na operacnim stole pouZitim kompresniho Sroubu 1 zavedeného na hornim konci
axialné do dutiny hiebu pfi posledné uvedeném zpiisobu jisténi. Maximalni rozsah komprese je 10 mm. (Musi byt
provedeno distalni jisténi, proximalné zaveden pouze jeden Sroub do ovalného otvoru v hiebu. Kompresni Sroub
se v dutiné hfebu opfe o proximalni zajistovaci Sroub a dalsim zavedenim dotlacuje distalni fragment kosti k pro-
ximalnimu).

Pri zavédéni hiebu mize dojit k distrakci mista zlomeniny a nutnosti pfiblizeni fragmentd o vice nez 10 mm. Pak je
vyhodné ponechat cili¢, pipadné docasné odstranit drzadlo a zavazi kladiva. V dal3im provést distalni jisténi a znovu
kompletovat kladivo. Pak Ize dosahnout priblizeni a urcité komprese mista lomu opacné vedenymi tdery kladiva (jako
pri extrakdi). Lze kombinovat s postupem uvedenym v piedchézejicim odstavci.

Zvolenym otvorem cilice zavedeme vrtaci pouzdro 2 kompletované s diilcikem k snazsimu zavedeni. V misté dotyku
hrotu dil¢iku incizujeme kiizi v potfebném rozsahu cca 15 mm. Pouzdro zavedeme ke kosti nejprve tlakem ruky,
pak poklepavénim kladiva. Uderem na dill¢ik vytvoiime v kosti dilek pro snazi nasazeni vrtaku. Diléik odstranime
a pouzdro doklepneme tak, aby zubaty vnitini okraj byl na kosti dobfe usazen. Do pouzdra 2 vlozime vrtaci pouzdra
3 a4, popt. 5. Pouzdro 3 je pro vrtak priméru 5mm, pouzdro 4 je pro vrtak priméru 3,5 mm. Vrtakem o priméru
3,5mm vrtdme otvor obéma kortikami. Odstranime vnitini pouzdro 4 a vrtdkem o priméru 5 mm vyvrtame blizsi
kortikalis. Odstranime pouzdro 3 a hloubkomérem urcime potiebnou délku zavadéného zajistovaciho Sroubu. Po-
chybnosti o umisténi rysky, proti které délku na stupnici odecitdme, rozptylime nastavenim hloubkoméru do nulové
polohy (zcela zatazen), kdy je umisténi rysky jednoznacné. Odecitdme piimo potfebnou délku zajistovaciho Srou-
bu, korekce vzdalenosti od pouzdra 2 k zevni kortikalis je na méfitku provedena! Zajistovaci Srouby jsou samorezné
a v této fazi mohou byt zavedeny. Lze v3ak pouZit zavitnik 1 upevnény v rucnim sklicidle. Stejnym zplsobem Ize
zavést i druhy zajistovaci Sroub. Sroub zavadime Sroubovékem pouzdrem 2.

U zajistovacich Sroubd, které nemaji zévit po celé délce, miize byt jejich extrakce provedena jen pouzitim
klestiny kompletované se $roubovakem. Uprava dopliujici $roubovak klestinou umoZiiuje vytaceni $roubu za
soucasného tahu.

Je dodédvano jesté vrtaci pouzdro 1, které je soucdsti instrumentdria pro zajistovani hiebd a které mlze byt
zasunuto do pouzdra 2 a dovoluje zavedeni K-dratu priméru 2,5 mm (délky 160 a 300 mm ) k ovéfeni polohy
zajistovaciho Sroubu pred vrtanim. Stejnym zplsobem Ize vrtaci pouzdro 1 kompletovat s cilicem na distalni
jisténi (viz dale).

Pred distaInim jisténim odstranime cili¢ (pokud nepléanujeme sblizeni fragmentd zplsobem popsanym v predchozi
Casti) uvolnénim Sroubu cilice nastrénym klicem z instrumentaria a vysunutim cilice. Mdzeme provést kompresi zlo-
meniny pfimo na stole kompresnim Sroubem, nebo uzaviit dutinu hiebu zatkou.

Distalni jisténi je obtiznéjsi. Po zkusenostech bylo zvoleno jisténi,z ruky” pomoci cilice. Nejprve je presné do osy
nastaveno C rameno pojizdného RTG pfistroje. Na obrazovce musi byt otvory hiebu pro zajistovaci Srouby presné kru-
hové. Po incizi kiiZe je ke kosti zaveden cili¢ s ddl¢ikem stejnym zplisobem jako pfi proximalnim jisténi. Po odstranéni
duilciku je cili¢ priklepnut ke kosti. Postaventi cilice kontrolujeme RTG.

Do cilice mdze byt viozeno pouzdro 4 a poloha ovéiena zavedenim K-drétu 2,5 mm. Pak jsou vlozena pouzdra 3 a 4
popr. 5, jsou provrtany obé kortikalis vrtdkem 3,5 mm, je odstranéno pouzdro 4, predvrténa blizsi kortika vrtdkem
5mm. Je odstranéno pouzdro 3. Hloubkomérem je zméfena délka zajistovaciho Sroubu. Dle uvazeni je pouzit zavitnik
1. Sroubovakem je zaveden zvoleny $roub, stéle jesté cilicem.

Zavedeme 1-3, eventudlné 4 distalni zajiStovaci Srouby, otvory v hiebech dovoluji zavedeni ve dvou rovinach.

K pouziti pro individudIni vybér operatéra je dodavan dvojity cilic. Dvojity cili¢ vznikne kompletaci drzdku s cilicem
apouzdry 1; 2; 3; 4; 5; 6. Drzdk se volné nasadi na cili¢, do pouzdra cilice je vlozeno pouzdro 1, kterym je distalnim
zajistovacim otvorem v hiebu zaveden K-drat délky 160 mm o priméru 2,5 mm. Do druhého otvoru drzaku vlozime
pouzdro, pozdro 2 a pouzdro 1, po sprévném nasmérovani jsou dotazeny aretacni Srouby na drzaku. Pouzdrem 1 Ize
zavést pro ovéeni postaveni K-drat. Po vyméné pouzdra 1za pouzdra 3 a 4, popr. 5 nebo 6 je pripraven otvor a zaveden
zajistovaci Sroub do proximalniho ze dvou distélnich otvord v hiebu. Po extrakci K-drétu z distalniho otvoru v hiebu je
stejnym zplisobem zaveden i distaIni zajiStovaci Sroub.

Rénu nad lig. proprium patellae vyplachneme a viechny rany uzavieme suturou.

RTG dokumentace byva provédéna snimky zvolenych zabéri z obrazovky zesilovace, klasicky RTG snimek ve dvou pro-
jekcich na velky format k pfesnému urceni osy syntézované kosti je viak nezbytny

Pokud byla zavedena skeletalni trakce, je odstranéna. Operovanou koncetinu nefixujeme, po prilozeni mékkého obvazu
je vhodnd elastickd bandaz nad koleno.

DOPORUCENY POSTUP EXTRAKCE TIBIALNIHO HREBU

Nejprve je nutné odstranit zajistovaci Srouby (pokud se tak jiz v priibéhu hojeni zlomeniny nestalo). Extrakci je vhodné
provadét Sroubovakem doplnénym klestinou, ktery umoziiuje vytéceni za soucasného tahu. Po incizi kiize zavedeme
k extrahovanému Sroubu klestinu s ddlcikem. Hrot ddil¢iku sméfuje do imbusu hlavicky Sroubu. Odstranime duil¢ik a na-
hradime jej Sroubovakem, ktery kompletujeme s klestinou tlakem do , zacvaknuti”.

Z proximalniho otvoru hfebu musi byt odstranéna zdtka, pfipadné kompresni Sroub. Na vnitfni zavit v proximélni ¢asti
hrebu je nasroubovana vytahovaci ty¢ kladiva. Hieb je vytlucen tdery zavazi o drzadlo.

DOPORUCENY POSTUP OSTEOSYNTEZY NEPREDVRTANYMI NITRODRENOVYMI HREBY

Vfadé nitrodfenovych hiebi tibidlnich a femoralnich MEDIN jsou nékteré velikosti primérd upraveny na nepredvrtané
zavedeni — u tibidInich hiebd primér 8; 9 a 10 mm a u femordlnich hebd priméry 10a 11 mm. Odpadé pochopitelné
frézovani drenové dutiny, jinak se vsak postup nelisi od vyse uvedenych zplisobl osteosyntézy.

FREZY NITRODRENOVE DUTINY MEDIN

K prredvrtani diefiové dutiny tibie slouzi fada fréz MEDIN. Kompletni fada zacina frézou o priméru 8 mm a pokracuje
po 0,5mm do priméru 16,5 mm. Do velikosti 16 mm jsou standardnim obsahem setu, velikost 16,5 je nabizena jed-
notlivé, alternativné s pevnym vrtakem 16,5 mm. Rychlospojka umoziiuje napojeni fréz i vrtaku na bézné pouzivané
pohonné jednotky.

Pii pouzivani se nedoporucuje uZivat zpétny chod vrtacky! Pii sebemensim zatiZeni frézy mize totiz dojit k, roz-
vinuti” ohebného hiidele.

Pozadujeme, aby se frézy pouzivaly pouze s originalnimi vodici MEDIN o primeéru 3 mm, délky 950 a 1150 mm, zakon-
cenymi olivkou. Bez vodicich dratdi je poutiti téchto fréz zakazano. Frézovani musi zacit frézou o priméru 8 mm, kterd
jedind je specidlné upravena k celnimu zabéru. Nedoporucuje se vynechédvat nékteré velikosti fréz, tzn. je potiebné
frézovat po 0,5 mm.

Pro zavedeni rekonstrukcniho hiebu je tieba proximalni vstupni otvor a kanal v dfefiové dutiné na vzdalenosti 80 mm
rozsifit na primér minimdlné 15,5 mm, k cemuz (po skonceni frézovani celou fadou fréz) slouzi posledni velikost fréz.
Vyrobce je schopen dodat frézy primér(i 15,5 mm, 16 mm a 16,5 mm.

DOPORUCENY ZP(SOB CISTENI

1) Mechanicky ocistit vodou pomoci kartacku.

2) Proplachnout néstroje tlakovou vodou, namontovat trysku nejlépe na vodovodni ventil a pomoci takto ziskaného
proudu vody o vyssim tlaku promyt ndstroje.

3) Nalozit nastroje do dezinfekéniho roztoku minimalné na 10 minut. Doporucujeme 20 az 30 minut. Doporuceny dez-
infekéni prostredek je KORSOLEX plus.

4) Opétovné proplachnout proudem tlakové vody do té doby, pokud netece jiz neznecisténa voda. Proplachovéni je
mozné provadét v konvencné dodavanych tlakovych myckéch pi napojeni ndstroji na trysky.

5) Profouknout ndstroje tlakovym vzduchem.

Poznamka:

Pri jakémkoliv pouzivani, tedy i pfi Cisténi, se nesmi flexibilni hfidel frézy nadmérmé ohybat, a to predevsim ohybem do
malého prméru. Povoleny radius ohybu je dan ohybem frézy nasunuté na origindlnim vodici urceném vyrobcem pro
predvrtdvani, pricemz se nesmi vynaloZit nadmémé zatizeni.

Po poufiti by na frézach nikdy nemélo dojit k zaschnuti necistot. Potom by (isténi vyzadovalo daleko vice pozornosti
anebyla by zéruka, Ze dojde k dokonalému vycisténi néstroji.

INSTRUMENTARIUM
Néstroje jsou vyrobené z austenitické nebo martenzitické korozivzdorné oceli, které se pro tyto (icely dlouhodobé pou-
Zivaji. Dodévaji se nesterilni, ale vycisténé. Implantéty i instrumentérium se musi pred pouZitim vysterilizovat.

Také instrumentérium se doddva nesterilni, ale vycisténé. Doporucend sterilizace v parim sterilizatoru je pri teploté
121°C, piretlaku 105 kPa po dobu minimalné 20 minut. Implantaty i ndstroje jsou baleny samostatné do PE sackd, které
jsou opatfeny samolepicimi stitky.

Néstroje instrumentaria je mozné opakované istit, dezinfikovat a sterilizovat, o3etfovat podle PLO138 ndvodu na pou-
Zitii. Implantéty se musi osetovat podle v3eobecného pribalového letku pro implantéty PL008S.

Implantaty jsou urceny pro jedno poufiti, pro jednoho pacienta a pro jednu stabilizaci poskozené kosti, opakova-
né pouZiti je zakdzané. Tato skutecnost je uvedena v piibalovém letaku tykajicim se vSech implantatd. Pokud jde
0 jednotlivé nastroje, jsou urceny k opakovanému pouZiti, a to do té doby, kterou jako moznou urci lékaf (pokud
neni stanoveno jinak).

Nastroje i implantéty je nutno likvidovat v nemocnicich stejnym zplisobem jako jiny infikovany materidl, viz PLO08S.

Vyrobce: (743378030 Cislo a datum posledni revize: R04/2011-11-30
MEDIN, a.s. | Vlachovickd 619 | (Z592 31 Nové Mésto na Moravé | Ceskd republika C €
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Information on use PL0147 MEDIN
READ CAREFULLY! .

a1

Indication of int y nail (tibial or f )]
Nail enables the synthesis of broken parts of body — tibia or femur. It is not suitable for stabilisation of proximal or distal
fractures of these bones.

Indication of Femoral intramedullary retrograde nail (further retrograde nail)

The nail enables closed locked osteosynthesis; the advantage is to use it on fractures of distal femur type A and Caccording
to AO dlassification. The most crucial factor for indication of osteosynthesis by antegrade or retrograde intramedullary
nail is the height of the fracture line above the ceiling of intercondycal femur foss. Indication of osteosynthesis by locking
antegrade nail happens when fracture line of distal fragment interferes min. 5-6 cm above ceiling of intercondycal femur
foss. Osteosynthesis by locking retrograde nail happens when the fracture line of distal fragment interferes 3—4 cm above
ceiling of intercondycal foss.

P )

The list of implants and inst (see the gue):
No 1Tibial intramedullary nails — steel

No 2 Femoral intramedullary nails — steel

No 3 Tibial intramedullary nails — titanium

No 4 Femoral intramedullary nails — titanium

No 5 Femoral intramedullary retrograde nails

No 6 Instrumentation

1) MEDIN Femoral intramedullary nails are hollow without groove on the surface, have a circular section. MEDIN has
atits disposal nails of diameter 10—15 mm, sizes 320~500 mm. The proximal 22 mm of nails of diameters 10 and 11 mm
are strengthened to diameter 11.5 mm. Diameters 12 mm to 13 mm. Diameters 13 mm to 14 mm. Diameters 15 mm the
widening is not done.

The Femoral nails are designed in a way that the strengthening of proximal part does not have to be considered and the
pre-drilling is according to the nail diameter (we generally pre-drill the diameter 1 mm larger than the chosen diameter
of the nail). The nail is slightly bent so that it makes a circle sector with a semi-diameter of 2.3 m. The part that is not
strengthened has 3 mouldings. The nail is universal, can be used in the left and also in the right femur.

2) MEDIN Femoral intramedullary retrograde nails are hollow, have a circular section.

Distal part of 35 mm of nail of 10.5 mm s strengthened to diameter 11.5 mm. Nail of size 12.5 mm has the same diameter
along the whole length. The nail is universal, the same for left and the right limb. The nail is hollow and that enables its
implantation on a guide rod.

The nails sizes are: 200; 250; 300 and 350 mm in diameters of 10.5 mm and 12.5 mm.

3) MEDIN Tibial intramedullary nails are hollow without groove on the surface, have a circular section. MEDIN has at
its disposal tibia nails of diameter 8 mm, sizes 240-360 mm, after 15 mm. They can be used as non-predrilled. Nails of
diameters 9—12 mm, sizes 270—-390 mm are also available. Proximal 75 mm are curved at the angle 13 °in all sizes and
lengths. Part of proximal 22 mm of nails of diameters 8; 9 and 10 mm is strengthened to diameter 11.5 mm. Tibial nails
of 12 mm diameters are strengthened to diameter 13 mm in proximal part of 22 mm. The pre-drilling is according to the
nail diameter, the strengthen proximal part does not have to be considered (is constructionally solved). E.g. we pre-drill
about 1 mm more for a nail of diameter 11 mm, so the diameter of pre-drilled hole is 12 mm. The nail is universal, can be
used in the left and also in the right tibia. A new type of an adjusting screw of 3.5 mm diameter is prepared for a tibia nail
of 8 mm diameter. Because the opening of 5 mm diameter would make this nail too weak. A set of sizes relevant to chosen
adjusting screws has to be available to customers.

Standard adjusting screws of 5 mm diameter are prepared for all types of MEDIN's intramedullary nails. They are supplied
in sizes from 25 to 90 mm after 5 mm in three variations. First variation has the length of screw thread 20 mm on all sizes
(the screw type is used in this instruction). The second variation has the screw thread up to the screwhead. A drilling sleeve
nr. 4 is used for its implantation and a drill with diameter 3.5 mm. The third variation has a lowered thread profile, the
thread is up to the screwhead. A drilling sleeve nr. 5 and a drill of diameter 4.4 mm is used. For only tibial intramedullary
nails of 8 mm diameter, it is essential to use a screw of 3.5 mm diameter, drilling sleeve nr. 6, a drill with diameter 2.9 mm
and sleeve nr. 7 for screw introduction — see MEDIN tibial intramedullary nails.

Colours of drilling sleeves and relevant drills

Sleeve 3 (12969 1200) and drill @ 5 (129 79 4980) is distinguished by white colour.
Sleeve 4 (12969 1210) and drill @ 3.5 (129 79 4990) is distinguished by yellow colour.
Sleeve 5 (12979 8460) and drill @ 4.4 (129 79 8430) is distinguished by red colour.
Sleeve 6 (12979 8450) and drill @ 2.9 (129 79 8440) s distinguished by green colour.

Set up of implant system

MEDIN’s implant system of intramedullary nailing consists of one size of a nail, locking screws in proximal or distal part. It
is recommended to close the nail with a stopper. It is possible to use a compression screw on tibial or femoral nails instead
of a stopper and to perform static compression of fracture directly on the operating table.

RECOMMENDED PROCEDURE OF IMPLANT USAGE:

MEDIN FEMORAL INTRAMEDULLARY NAILS

At the research facility of the designer they prefer the patient to be put on an extension table on his/her back, the healthy
limb is abducted in neutral rotation and the leg support is lowered to its maximum (hip dorsiflexion) while the injured leg
is slightly abducted in neutral rotation, following the body’s axis. Of course, the patient can be positioned on the side of
his/her healthy leg, too. In cases of early operations, skeletal traction is not used. The position must allow X-ray control in
the whole extent of the operated femur, place of the fracture in both projections, the rest of the femur in AP projection at
least and place of distal locking in side projection (better in both).

At least approximate reposition of the fracture is performed and the operation area and the patient are prepared. The
incision shall be led so as to extend the axis of the thigh, proximally from the major trochanter. The medullary cavity of the
femuris opened by the perforator, dorsally at the medial edge of the major trochanter. If the full length of the cutting edge
of the perforator is applied, an opening of 12.5 mm in diameter is created, which is needed for making a hole necessary
for nailing without pre-drilling. By means of an awl of 5 mm in diameter, a channel is made in the spongiose bone of the
proximal part of the femur and then an introducing wire with olive, 1150 mm long, is introduced through the fracture site,
with additional reposition of the fracture if it is necessary.

The length of the nail shall be read by means of a radiolucent rule or we can use the inserted introducing wire for this
(verify the position of its distal end, measure the part extruding from the bone on another introducing wire of the same
length and, finally, measure the remaining length).

If we use a nail without pre-drilling, a chosen nail of 10 or 11 mm in diameter is introduced and then the introducing wire
is removed and the below described method of interlocking is applied. The pre-drilling must be performed gradually by
means of the whole set of reamers, up to the selected size. It shall always be initiated with the reamer of 8 mm in diameter
which is the only one designed for frontal reaming. The reaming shall be finished by a reamer of a diameter 1 mm bigger
than is a diameter of selected nail. After irrigation (the introducing wire is replaced by a tube enabling irrigation and
then re-introduced), the selected nail is assembled with a stirrup 1 (the same aimer is applied for the tibial and femoral
nail, a different one for the reconstruction nail). The hammering can be performed directly on the specially modified part
of the aimer 1 — the impactor. The method of screwing the impactor into the aimer is the same as that is applied with
the hammer. It is recommended, though, to use (screw in) a hammer. In order to make the manipulation easier during
the introduction of the femoral nail, the positioning of the guide rod of the hammer on the aimer is eccentric to the nail
axis. The nail is introduced by strokes of the weight. Undesirable rotation of the nail during the introduction needs to be
prevented. The introducing wire is then removed.

The proximal locking brings no difficulties thanks to using the aimer 1. It is reasonable to remove the hammer before ap-
plying the interlocking. You can introduce 1 or possibly 2 locking screws. Nail openings enable lateromedial introduction in
the frontal plane only. The upper opening for the screw is oval-shaped and introduction of the screw by aimer enables both
dynamic and static interlocking. Compression of the fracture site can be achieved right on the operation table by using a
compression screw introduced to the upper end, axially into the nail cavity, with the last mentioned method of interloc-
king. The maximum extent of compression is 10 mm. (Distal locking must be performed and only one screw is introduced
proximally into the oval-shaped opening of the nail. The compression screw shall lean on the proximal locking screw in the
nail cavity and by further insertion it shall push the proximal fragment of the bone distally against the nail.)

In cases of more significant distraction of the fracture site, which might be caused by the introduction of the nail, it is
better to bring fragments closer by an alternative method, keeping the aimer. The handle and weight of the hammer can
be temporarily removed. Then we perform distal locking and reassemble the hammer. The approximation of the fracture
site shall be achieved by reverse strokes of the hammer (like during extraction).

Via chosen opening of the stirrup 1, we introduce drilling sleeve assembled with a trocar for easier introduction. In the
place of contact of the trocar tip we perform an incision of the skin of appropriate length, approximately 15 mm. We
push the sleeve to the bone by hand first and then by gentle strikes of the hammer. By stroking the trocar 1 we create a
depression in the bone so that the drill can be easily inserted. Trocar 11is removed and the sleeve pushed in a way so that
the toothed inner edge is fixed well on the bone. Drill sleeves 3 and 4 shall be inserted in sleeve. The sleeve 3 is for a drill
of 5 mm diameter, the sleeve 4 s for a drill of 3.5 mm diameter. Now, we drill an opening through both the cortices with
the 3.5 mm drill. We remove the inner sleeve 4 and drill the closer cortex by using the 5 mm drill through inner sleeve
3. We remove the inner sleeve and by using the depth gauge, we measure the needed length of the locking screw to be
inserted. We can avoid any possible doubts concerning the position of the scale mark, against which we read the value,
by setting the depth gauge to its zero position (completely closed), then the position of the mark is absolutely clear. The
necessary length of the locking screw is read directly as the correction of the distance from the sleeve 2 to the outer cortex
is done on the depth gauge!

Locking screws are self-tapping and can be introduced in this phase. Besides, tap 1 held in hand chuck can be applied
as well. The same procedure can be used for the introduction of the second locking screw. The screw is introduced by a
screwdriver, through sleeve 2.

Locking screws are not threaded all along and therefore, their extraction can be performed merely by using a screw ex-
tractor assembled with a screwdriver. If a screwdriver is equipped with a screw extractor, it enables screwing out at the
same time.

Besides, drill sleeve 1 is supplied, which can be inserted into sleeve 2 and enables introduction of a K-wire of 2.5 mm in
diameter in order to verify the position of the locking screw prior to commencement of the drilling process. Using the same

method, drill sleeve 1 can be assembled with the aiming device for distal locking (to be described further).
Prior to distal locking we remove aimer by loosening the screw of insertion handle with the socket wrench contained in
the set of instruments and by subsequent extension of the body of aimer. If we don't intend to perform compression of the
fracture right on the operation table with a compression screw, the nail cavity can be closed with a stopper.

The distal locking is more complicated. On the basis of preceding experience, locking “out of hand”, with the help of an
aiming device, has been selected. At first, the Carm of the mobile X-ray machine is set right into the axis.

The screen must show openings for locking screws exactly circular. Upon the incision of the skin, an aiming device with a
trocar is introduced to the bone in the same way as in the proximal locking. The trocar having been removed, the aiming
device is tapped to the bone. The position is checked by X-ray monitoring.

Sleeve 1 can be inserted into the aiming device now and the position is verified by introduction of 2.5 mm K-wire. Then
sleeves 3 and 4 (eventually 5) are inserted and both the cortices are drilled with 3.5 mm drill. Sleeve 4 is removed and the
closer cortex drilled with 5 mm drill. Sleeve 3 is removed. The length of the locking screw is measured with a depth gauge
now. Tap 1 may be applied, if this is considered appropriate. The screw, having been selected, is introduced by means of a
screwdriver now, still being led through the aiming device.

We shall introduce 1-2 distal locking screws, nail openings enable the lateromedial introduction in the frontal plane
only.

Adouble aiming device is supplied for the individual choice of an surgeon. The double aiming device is assembled from the
handle with the aiming device, sleeve and sleeves 1; 2; 3; 4; 5 and 6. The handle is loosely mounted on the aiming device,
sleeve 4 s inserted into the protection sleeve of the aiming device and throughit, a 2.5 mm K-wire, 160 mm long, is intro-
duced through the distal locking opening of nail. Sleeve, sleeve 2 and sleeve 1is then inserted into the second opening of
the handle and, when they have been positioned correctly, the arresting screws of the handle are tightened. A K-wire can
be inserted through sleeve 4 in order to verify the position. By means of sleeves 3-5, using the above-described method,
an opening is prepared and the locking screw is introduced into the proximal one of the two distal nail openings. Upon
extraction of the K-wire from the distal nail opening, the distal locking screw is introduced in the same way.

After irrigation, the incisions are sutured. At the site where the nail was introduced into the femur, a sucking drain is
introduced on a regular basis; it shouldn’t suck right from the medullary cavity. The incision is covered with a soft dressing
and X-ray documentation is made. If skeletal traction has been used, it is removed.

RECOMMENDED TECHNIQUE FOR FEMORAL NAIL EXTRACTION

First, it is necessary to remove locking screws (if it has not been done during the healing process). The extraction is possible
only by means of a screwdriver equipped with a screw extractor, which enables unscrewing and traction at the same time.
The incision having been made, we put the screw extractor with a trocar to the screw to be extracted. The tip of the trocar
should aim at the head of the screw. We remove the trocar and replace it by the screwdriver, which is to be assembled with
the screw extractor by using pressure till it “snaps in”.

The stopper or compression screw must be removed from the proximal opening. The extraction rod is screwed in to the
inner thread of the proximal part of the nail. The nail is then driven out by striking the weight against the handle.

MEDIN FEMORAL INTRAMEDULLARY RETROGRADE NAILS

The placing of the patient is the same as placing during synthesis of common femoral nail.

The position on extension table or on a common operating table must enable to see not only the point of the fracture and
the place of distal locking but also view in two levels. The knee flexion is 4050 °.

1. Atafracture of type C, first we make a reposition and from single incisions, trascutaneously, we stabilise the diacondy-
lical fracture of femur by using of cancellous or cannulated screws.

2. We make an incision in length of 5 cm across the ligamentum patelle. Trepanation of medullary cavity is made in the
ceiling of intercondylical foss, in front of attachment of cross ligaments. We introduce flexible introducing wire and
according to principles of intramedullary osteosynthesis we pre-drill a medullary cavity. The procedure is similar to
pre-drilling of other types of nails. The X-ray check-up is necessary in two projections.

3. Chosen nail is installed on the aiming device and it is introduced in a common way to the bone cavity. It is possible to
check the position of indwelling by X-ray by means of grooves in the hub of the aiming device.

4. Distal locking is a very easy matter. Sleeve 2 is putin appropriate openings of the aiming device and then sleeves are put
too, according to a type of used locking screw:

— Locking screw (partial thread) sleeve 4 is put in sleeve 2 and an opening of a drill of diameter 3.5 mm is pre-drilled
through both of corticalis. Sleeve 4 is replaced with sleeve 3 and closer corticalis is drilled off by a drill of a diameter
5mm.

— Locking screw (thread up to the screw head) sleeve 4 is put in sleeve 2 and an opening of diameter 3.2 mm is pre-
drilled through both of corticalis.

—Locking screw 5 —Sleeve 3is put in sleeve 2 and an opening of diameter 5 mm s pre-drilled through both of corticalis.
The length of locking screw is measured by a depth gauge that is introduced through the sleeve 2. The locking screw
is introduced through this sleeve with using of an appropriate screwdriver.

5. Proximal locking is made by using the same above mentioned locking screws, by hand. It is made lateromedially when
using shorter nails and ventrodorsally when using long nails.

6. The nail is closed with a stopper. It is possible to fix the stopper in a way that the screw of the stirrup is removed from
the aiming device, the aiming device is placed on the nail and the stopper is inserted through the hub of the aiming
device. After irrigation, the incisions are sutured. A sucking drain is introduced regularly to the site where the nail was
introduced into the femur; it shouldn‘t suck right from the medullary cavity. The incision is covered with a soft dressing
and X-ray documentation is made.

Notes:

— Prior to nail insertion, when the nail and the aiming device is set up, it is necessary to check whether all openings to
which the screws will be introduced match with the openings in the aiming device.

— Use a hammer during the nail insertion only adequately. The nail should normally be inserted only by hand s far as possible.

— Some implants are made of steel or titanium alloy. They can never be combined at one patient.

RECOMMENDED TECHNIQUE FOR RETROGRADE NAIL EXTRACTION

1. The stopper is removed. An extraction rod is led into the inner cavity of distal nail end. Weight and a handle are fixed on
the rod. After that, it is essential to hold these parts because of possible overburdening of healed bones with moment
of flexion. Caution! THE HEALED BONE COULD GET DAMAGED AGAIN!

2. The nail must be locked during placing the extraction rod due to prevention of its insertion into the bone cavity.

3. Remove last locking screws.

4, Take out the nail by strikes of the weight against the handle.

MEDIN TIBIAL INTRAMEDULLARY NAILS

The patient is placed on the extension table; traction is carried out more frequently skeletally, by drilling the calcaneum.
Soft traction through a figure-of-eight shaped bandage on the anklebone is less common. At the research facility of the
designer they prefer the patient to be placed on his/her back, with the operated leg following the body’s axis, in neutral
rotation, with the knee flexed so that the shinbone is positioned at a slight angle, distally.

The position must allow monitoring by the fluoroscopy intensifier, at least as follows: at the fracture site in both the
projections, at the site of the proximal locking the AP projection is sufficient, the distal view depends on the type of the
interlocking having been chosen but usually, the side projection is sufficient; the possibility of double-plane imaging
being advantageous even in cases where locking screws are inserted only in one plane.

Under double-plane control by fluoroscope intensifier, at least an approximate repositioned of the fracture is performed.
The operation area and the patient having been prepared, a longitudinal incision is led above the centre of the ligamentum
proprium patellae inits full length. The ligament is halved, both the halves are drawn back and held in place by raspatories
being driven into the bone. By means of the perforator contained in the set of instruments, the medullary cavity is then
opened above the upper edge of the tuberositas tibiae. (When buying the set of instruments, you can choose one of two
available types of perforators; the case contains a place for one of them.) If the perforator is driven at the full length of its
cutting edge, the opening (in both the types used) has a diameter of 12.5 mm. Then the introducing wire is inserted (in
the case of a tibia 950 mm long, with an olive when pre-drilling is applied o, in nailing without pre-drilling an introducing
wire is driven in, possibly after the 5 mm awl has been inserted) into the distal fragment with additional reduction of
splinters being necessary.

Sometimes it is more reasonable to localize the opening for trepanation slightly medially from the central line. Then the
skin incision can be done at the medial edge of the ligamentum proprium patellae and the ligament drawn back late-
rally.

If a 12.5 mm opening has been made by means of the perforator contained in the set of instruments, it is not ne-
cessary to respect the strengthened proximal end of the nail and the pre-drilling is done according to the diameter
of the chosen nail. In a case of nailing without pre-drilling, the chosen intramedullary nail is driven directly. We can
use diameters 8; 9 or 10 mm.

During pre-drilling, we use the whole set of cutters up to a diameter 1 mm bigger than the diameter of the chosen
nail, in 0.5 mm steps. The cutting should always start with the 8 mm cutter as this cutter is the only one designed for
frontal cutting.

The nail’s length is read by means of a radiolucent ruler or we can use the introducing wire inserted for this (we verify the
position of its distal end and measure the remaining part that is protruding from the bone at another introducing wire of
the same length and read the remaining length).

After irrigation (the introducing wire is replaced by a tube enabling irrigation and then re-introduced), the selected nail is
assembled with aimer with the help of a screw (the same aimer is applied both for the tibial and femoral nail, a different
one for the reconstruction nail). The hammering can be performed directly on a specially modified part of the aimer — the
“impactor”. The method of screwing the impactor into the aimer is the same as the one applied with the hammer. It is
recommended, though, to use (screw in) ahammer. The guide rods of both the hammer and impactor should be tightened
well when used so that they do not get flexurally stressed. In order to facilitate manipulation during the introduction of
the tibial nail, the positioning of the guide rod of the hammer on the aimer is eccentric to the nail axis. The nail is then
driven in with strikes of the weight. Undesirable rotation of the nail during the introduction needs to be prevented. The
introducing wire is then removed.

The proximal locking causes no difficulties when using the aimer. It is reasonable to remove the hammer before applying
the interlocking. You can introduce one or possibly two locking screws. Nail openings allow mediolateral or better, latero-

medial introduction only. The upper opening for the screw is oval-shaped and introduction of the screw through the aimer
enables both dynamic and static interlocking. Compression of the fracture site can be achieved right on the operation table
by using a compression screw 1 introduced at the upper end, axially into the nail cavity, with the last-mentioned method
of interlocking. The maximum extent of compression is 10 mm. (Distal locking must be performed and only one screw
introduced proximally, into the oval-shaped opening of the nail. The compression screw shall rest on the proximal locking
screw in the nail cavity and, by further insertion, it shall push the distal fragment of the bone to the proximal one.)

In the process of inserting the nail, the fracture site may be distracted and the fragments may need to be brought closer by
more than 10 mm. In such cases it is reasonable to leave aimer at its place and, possibly to temporarily remove the handle
and weight of the hammer. Then the distal locking can be performed and the hammer reassembled. The approximation
and certain compression of the fracture site shall be then achieved by reverse strokes of the hammer (like in extraction).
This can be combined with the technique described in the preceding paragraph.

Introduce the drilling sleeve 2 assembled with a trocar via a chosen opening of the aimer for easier introduction. At the
contact place of the trocar tip we perform an incision of the skin of appropriate length, approximately 15 mm. We push
the sleeve to the bone by hand first and then by gentle tapping the hammer. By stroking the trocar we create a dent in the
bone so that the drill can be easily inserted. Trocar shall be removed and the sleeve pushed in a way that the toothed inner
edge is mounted well on the bone. Drilling sleeves 3.4 and eventually 5 shall be inserted in sleeve 2. Sleeve 3 is for a drill
of 5 mm in diameter. Sleeve 4 is for a drill of 3.5 mm in diameter. Now, we drill an opening through both the cortices with
the 3.5 mm drill. We remove the inner sleeve 4 and, using the 5 mm drill, drill the closer cortex. We remove sleeve 3 and
by using the depth gauge, we measure the needed length of the locking screw to be inserted. We can avoid any possible
doubts concerning the position of the scale mark, against which we read the value, by setting the meter to its zero position
(completely closed), then the position of the mark is absolutely clear. The necessary length of the locking screw is read
directly as the correction of the distance from the sleeve 2 to the outer cortex is done on the meter! Locking screws are self-
tapping and can be introduced in this phase. Besides, tap 1 held in hand chuck can be applied as well. The same procedure
can be used for the introduction of the second locking screw. The screw is introduced by a screwdriver, through sleeve 2.
Locking screws that are not threaded all along, therefore their extraction can be performed simply by using a screw ex-
tractor assembled with a screwdriver. The set containing a screwdriver and a screw extractor enables unscrewing a screw
and use traction at the same time.

Besides, drill sleeve 1 for nail interlocking is supplied in the set of instruments. It can be inserted into sleeve 2 and used for
introduction of a K-wire of 2.5 mm in diameter (160 or 300 mm long) in order to verify the position of the locking screw
prior to commencement of the drilling process. Using the same method, drill sleeve 1 can be assembled with the aiming
device for distal locking (to be described further).

Prior to distal locking we remove aimer (in case we do not intend to bring closer the fragments by means of the technique
described above), by loosening the screw of the aimer with the socket wrench contained in the set of instruments and by
subsequent extension of the body of aimer. We can perform compression of the fracture right on the operation table with
a compression screw or close the nail cavity with a stopper.

The distal locking is more complicated. On the basis of preceding experience, interlocking “out of hand”, with the help of
an aiming device, has been selected. At first, the Carm of the mobile X-ray machine is set right in the axis. The screen must
show openings for locking screws exactly circular. Upon the skin incision, an aiming device with a trocar is introduced to
the bone in the same way as in the proximal locking. The trocar having been removed, the aiming device is tapped to the
bone. The position is checked by X-ray monitoring.

Sleeve 4 can be inserted into the aiming device now and the position verified by introduction of a 2.5 mm K-wire. Then
sleeves 3; 4 and possibly 5 are inserted and both the cortices are drilled with a 3.5 mm drill. Sleeve 4 is removed and the
closer cortex s drilled with a 5 mm drill. Sleeve 3 is removed. The length of the locking screw is measured by a depth gauge
now. Tap T may be applied, if this considered appropriate. The screw, having been selected, is now driven in by means of a
screwdriver, still being led through the aiming device.

We shall introduce 1-3, eventually 4 distal locking screws, with nail openings allowing for double-plane introduction.

A double aiming device is supplied, to be used at the discretion of the surgeon. The double aiming device is assembled
from the handle and sleeves 1;2; 3; 5 and 6. The handle is loosely mounted on the aiming device, sleeve 1is inserted into
the protection sleeve of the aiming device and through it, a 2.5 mm K-wire, 160 mm long, is introduced through the distal
locking opening of a nail. Sleeves 1and 2 are then inserted into the second opening of the handle and, when they have
been positioned correctly, the arresting screws of the handle are tightened. A K-wire can be inserted through sleeve 1in
order to verify the position. By replacing sleeve 1 with sleeves 3 and 4, eventually 5 and 6 an opening is prepared and the
locking screw is introduced into the proximal one of the two distal nail openings. Upon extraction of the K-wire from the
distal nail opening, the distal locking screw is introduced in the same way.

The incision above the ligamentum proprium patellae is irrigated and all the incisions sutured.

X-ray documentation usually contains images of selected views from the intensifier screen, however, with the necessity for
aclassical X-ray double-plane picture made on a large-scale format for precise determination of the axis of the synthesized
bone. If skeletal traction has been used, it is removed now. The operated leg shall not be fixed, upon placement of a soft
dressing it is reasonable to put an appropriate elastic bandage above the knee.

RECOMMENDED TECHNIQUE FOR TIBIAL NAIL EXTRACTION

First, it is necessary to remove locking screws (if it has not been done during the healing process). The extraction is possible
only by means of a screwdriver equipped with a screw extractor, which enables simultaneous unscrewing and traction.
Having done the skin incision, we introduce the screw extractor with a trocar to the screw to be extracted. The tip of
the trocar should aim at the head of the screw. We remove the trocar and replace it with the screwdriver, which is to be
assembled with the screw extractor by using pressure until it “snaps in”.

The stopper or compression screw must be removed from the proximal opening. The rod hammer is screwed in to the inner
thread of the proximal part of the nail. The nail is then driven out by striking the weight against the handle.

RECOMMENDED TECHNIQUE OF OSTEOSYNTHESIS WITH INTRAMEDULLARY NON-PREDRILLED NAILS.

Certain sizes of the line of the MEDIN intramedullary nails are designed for insertion without pre-drilling in tibial nails -
those diameters are 8; 9 and 10 mm and for femoral nails diameters of 10 and 11 mm. Reaming of the intramedullary
cavity does not take place here, of course, but otherwise the technique is in no way different from the above-mentioned
methods of osteosynthesis.

MEDIN REAMERS OF INTRAMEDULLARY CAVITY

The line of MEDIN reamers serves for pre-drilling of the tibial medullary cavity. The complete line starts with a reamer of
8 mm in diameter and continues up to 16.5 mm in 0.5 mm steps. Up to 16 mm they belong in the standard set, the 16.5
mm size or, alternatively, a rigid 16.5 mm drill is to be purchased individually. A quick coupler enables connecting of both
the reamers and drill to commonly used driving units.

It is not recommended to use the drill in reverse! “Unreeling” of the flexible spindle of the reamers might happen
even during slightest weighting.

We request using the reamers only with original conductors MEDIN, diameter 3 mm and length 950 and 1150 mm, ended
with an olive. Itis prohibited to use the reamers without these conductors. Reaming operation has to start with the cutter
of 8 mm, this is the only one specially adjusted for frontal cutting. It is not recommended to omit some sizes of cutters;
consequently it is necessary to do the reaming after 0.5 mm.

To introduce reconstruction nail it is essential to make wider proximal enter opening and a canal in a medullary cavity
to the diameter at least 15.5 mm in the distance of 80 mm (when the cutting of reamer with the whole set is finished).
The last size of reamers is used for it. The manufacturer is able to supply the reamers with diameters: 15.5 mm; 16 mm
and 16.5 mm.

RECOMMENDED METHOD OF CLEANING

1) Mechanical cleaning by water and a brush.

2) Rinsing instruments by compressed water, the best is to install a nozzle on a water valve and by means of this pressure
to wash the instruments.

3) Toimmerse the instruments into disinfection solution at least for 10 minutes. We recommend 2030 minutes. A recom-
mended disinfectant is KORSOLEX plus.

4) Repeated rinsing by the stream of compressed water until the water is clean. This is possible in conventionally supplied,
compressive washing machines when the instruments are connected to the nozzles.

5) Cleaning the instruments by pressed air.

NOTE:

While any using and even during cleaning the flexible spindle of the reamer must not be bent too much in particular
bending in small diameter. Allowed bending radius is given by bending of reamer which is put on original conductor
specified by the producer for the pre-drilling during which excessive weighting is not allowed. When the work s finished
all the dirt and soiling should not get dry on the reamers. The cleaning would then need more attention and there would
be no guarantee that the instruments would be cleaned to perfection.

INSTRUMENTATION

The instruments are made of austenitic or martensite stainless steel that is used for these purposes for long time. They are
supplied non-sterile but clean. The implants from the instrumentation must be sterilised before use.

The instrumentation is also supplied non-sterile but clean. Recommended sterilisation is in steam steriliser under 121 °C,
overpressure 105 kPa for at least 20 minutes. The implants and also the instruments are packed separately in PE bags that
have self-sticking labels on them.

The instruments of the instrumentation can be cleaned repeatedly, disinfected and also sterilised, cared according to
PL0138 — instruction of use. The implants must be cared according to general enclosed leaflet for implants PL0O08S.

The implants are disposable, for one patient only and for one stabilisation of damaged bone, repeated use is prohibited.
This fact is mentioned in enclosed leaflet concerning all implants. Single instruments can be used repeatedly for the time
set by a doctor (if not mentioned differently).

The instruments and implants must be liquidated in hospitals in the same way as other infected material, see PLO088.
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Indikdcia Vniitrodrefiového klinca (tibialneho alebo femoralneho)
Klinec umoziiuje syntézu zlomeniny tela tibie a femuru. Nie je vhodny k stabilizécii proximélnych alebo distalnych
Casti tychto kosti.

Indikacia vnitrodreiiového klinca femoralneho retrogradného (podla retrogradného klinca)

Klinec umoziiuje zavret, zaistent osteosyntézu a s vjhodou je mozné ho poufit pri zlomeninéch distélneho fe-
muru typu A a Cpodfa AO klasifikacie. Rozhodujticim faktorom pre indikdciu osteosyntézy antegradnym alebo re-
trogradnym vndtrodrefiovym klincom je vyska lomnej linie nad stropom interkondylickej fossy femuru. Indikdcia
pre osteosyntézu antegradnym zaistenym klincom je v pripade, ked lomna linia distdIneho fragmentu zasahuje
minimalne 5-6 cm nad strop interkondylickej fossy femuru. Osteosyntéza retrogradnym zaistenym klincom je in-
dikovand v pripade, ked'lomné linia distdlneho fragmentu zasahuje 3—4 cm nad strop interkondylickej fossy.

Zoznam implantatov a nastrojov inStrumentaria (viz katalog):
¢.1  Vnitrodrefiové klince tibialne — ocel

¢.2 Vnitrodrefiové klince femoraine — ocel

¢.3  Vnitrodrefiové klince tibialne — titan

¢4 Vnitrodrefiové klince femoraine — titan

¢.5 Vnitrodrefiové klince femoralne retrogradné

¢.6 Indtrumentdrium

1) Vnitrodreriové klince femoralne MEDIN st duté bez vyrezu, na priereze kruhové. K dispozicii sd klince o prie-
mere 10~15 mm, dfzky 320-500 mm. Proximélnych 22 mm sii pri priemere 10 a 11 mm zosilnenych na 11,5 mm,
pri priemere 12 mm na priemer 13 mm, pri priemere 13 mm na priemer 14 mm a pri priemere 15 mm zosilnenie nie
je prevedené. Konstrukéne st klince zhotovené tak, Ze zosilnenie proximalnej Casti nie je doleZité a predvitavanie sa
riadi priemerom Klinca (vSeobecne predvitavame na priemer o 1 mm vacsi, ako je zvoleny priemer klinca). Klinec
je lahko ohnuty, takze tvori vysek kruznice o polomere 2,3 m. Nezosilnend cast klinca je opatrend tromi prelismi.
Klinec méZe byt stranovo zameneny, je teda univerzalny pre pouZitie na pravy a lavy femur.

2) Vnutrodreriové klince femoralne retrogradné MEDIN st duté, na priereze kruhové. DistéInych 35 mm pri
velkosti klinca 10,5 je zosilnenych na 11,5 mm. Pri velkosti 12,5 mm je klinec po celej dizke rovnakého priemeru.
Klinec je univerzalny, to znamend, Ze je ako pre pravd, tak aj pre favii koncatinu rovnaky. Klinec je duty, co umoziiu-
je jeho zavedenie po vodiacom dréte. Ich dfzky sti 200, 250, 300 a 350 mm s priemermi 10,5 mm a 12,5 mm.

3) Vnutrodreriové klince tibialne MEDIN sti duté bez vyrezu, na priereze kruhové. K dispozicii s tibialne klince
o priemere 8 mm, dizky 240-360 mm, po 15 mm, ktoré mozu byt pouZité ako nepredvftané. Dalej st k dispozicii
klince o priemere 912 mm, dlzky 270-390 mm. Pod uhlom 13° je zakrivenych proximalnych 75 mm v3etkych
velkosti a dizok. Pri klinci o priemere 8; 9 a 10 mm je proximélnych 22 mm zosilnenyich na priemer 11,5 mm, pri
klincoch o priemere 12mm je 22 mm zosilnenych na priemer 13 mm. Pri predvitavani sa riadime priemerom
klinca, neberieme ohlad na zosilnenie proximainej casti (je konstrukéne vyrieSené). Napriklad klinec o priemere
11 mm predvitame o 1 mm viac, teda na priemer 12 mm. Klinec mdze byt stranovo zameneny, je teda univerzalny
pre pouZitie na pravi alebo lavd tibiu.

Pre tibialny klinec o priemere 8 mm je pripraveny novy typ zaistovacej skrutky o priemere 3,5 mm, pretoZe otvor
pre skrutku o priemere 5 mm tento klinec velmi oslabi. Z&ujemci samozrejme musia mat k dispozicii sadu dfzok
k prislusnym vybranym zaistovacim skrutkam.

Pre vietky typy vnitrodrefiovych klincov MEDIN s pripravené Standardné zaistovacie skrutky o priemere 5 mm.
Dodavaji sa v dizkach 25 a2 90 mm po 5mm v troch prevedeniach. Prvé prevedenie mé dizku zavitu pri vietkjch
dfzok 20 mm (tento typ skruty je pouZity v tomto navode). Druhé prevedenie ma dizku zavitu az po hlavu skrutky.
Pre jeho implantdciu sa pouZiva vitacie puzdro 4 a vrtak o priemere 3,5 mm. Tretie prevedenie mé znizeny profil
zdvitu, zévit je az pod hlavou skrutky. Pouziva sa vitacie pizdro 5 a vrtak o priemere 4,4 mm. Len pri vnitrodre-
fiovom klinci tibialnom o priemere 8 mm je potrebné pouzit skrutku o priemeru 3,5 mm, vftacie plzdro 6, vrték
0 priemere 2,9 mm a pizdro 7 pre zavedenie skrutky — viz vnitrodreriové klince tibialne MEDIN.

Farebné oznacenie vitacich puzdier a prislucnych vrtakov

Pizdro 3 (129 69 1200) a vrtdk @ 5 (129 79 4980) sti oznacené bielou farbou.
Piizdro 4 (129 69 1210) a vrtak @ 3,5 (129 79 4990) sti oznacené Zltou farbou.
Pizdro 5 (12979 8460) a vrtak @ 4,4 (129 79 8430) sti oznacené ¢ervenou farbou.
Puizdro 6 (129 79 8450) a vrtak @ 2,9 (129 79 8440) sti oznacené zelenou farbou.

ZloZenie implantatového systému

Implantatovy systém vndtrodrefiového klincovania MEDIN sa sklada z jednej velkosti klinca, zaistovacich skrutiek
v distéInej alebo proximalnej casti. Klinec je vhodne uzatvorit zétkou. Pri klincoch tibialnych alebo femoralnych je
mozné namiesto zatky pouzit kompresnt skrutku a previest staticki kompresiu zlomeniny priamo na operacnom
stole.

DOPORUCENY POSTUP POUZITIA IMPLANTATOV:

VNUTRODRENOVE KLINCE FEMORALNE MEDIN

Na pracovisku autora je dévand prednost ulozenia pacienta na extencnom stole na chrbte, zdravé koncatina je
v neutrélnej rotécii abdukovand a opierka nohy maximalne znizend (dorsiflexia v bedrovniku), ranend koncatina je
v neutralnej rotacii v ose tela a je fahko abdukovand. Samozrejme je moznd aj poloha na boku zdravej koncatiny.
Ak sa operuje vcas, nepouzivame skeletalnu trakciu. Poloha musi umoznit kontrolu RTG zosilovacom v celom roz-
sahu operovaného femuru, miesta zlomeniny v obidvoch projekciach, zbytky femuru alebo v ap projekcii a miesta
distélneho istenia v bocnej projekcii (lepsie v obidvoch).

Je prevedend aspoii priblizna repozicia, pripravené operacné pole a zardzkovanie. Rez vedieme v predizenej osi
stehna od velkého trochanteru proximalne. Drefiovti dutinu femuru otvarame perforatorom pri medialnom okraji
velkého trochanteru dorzélne. Zavedenie celého ostria perfordtora vedie k vytvoreniu otvoru o priemere 12,5 mm,
potrebného k vytvoreniu otvoru pre nepredvitavané klincovanie. Podla potreby je vytvoreny v spongioznej kosti
proximélnej asti femuru Sidlom kanal o priemere 5 mm, potom je zavedeny zavédza¢ s olivkou dizky 1150 mm cez
miesto zlomeniny, podla potreby s ich doreponovanim.

Dizku klinca alebo od¢itame RTG kontrastnym pravitkom, alebo si pomozeme zavedenim zavddzaca (overime si
polohu jeho distédlneho konca a na rovnako dihom zavadzaci odmeriame Cast vycnievajticu z kosti a zmeriame
zbytok dizky).

Pri pouiti nepredvrtaného klinca je zavedeny zvoleny klinec o priemere 10 alebo 11 mm, potom je odstréneny
zavadza a je prevedené istenie dalej uvedenym postupom.

Predvitavanie flexibilnymi frézami musi byt prevedené postupne celou sadou fréz az po zvolend velkost, vzdy je
treba zacat frézovanie frézou o priemere 8 mm, ktord jedind je upravend k celnému zaberu. Frézovanie kon¢i frézou
o priemere 1 mm vacSou, ako je priemer zvoleného klinca.

Po vyplachu je kompletovany zvoleny klinec s trmefiom 1 (rovnaky cielic pre tibialny aj femoralny klinec, odliSny
pre rekontrukény klinec). Tict je mozné priamo na prispdsobend cast cielica — narazaca. Narézat sa do cielica
skrutkuje rovnakym spasobom ako kladivo. Doporucuje sa v3ak poufit (zaskrutkovat) kladivo. Vodiaca ty¢ kladiva
je na cielici umiestnend excentricky k ose klinca pre fah¢iu manipulaciu pri zavadzani femoralneho linca. Udermi
zdvazia je klinec zavedeny. Musi sa zabranit neziadticej rotacii klinca pocas zavadzania. Zavadzac je odstraneny.

Proximélne istenie nespdsobuje problémy vdaka vyuZitia cielica. Pred istenim je vhodné odstranit kladivo. Za-
vedend moze byt 1, pripadne 2 zaistovacie skrutky. Otvory v klincoch dovoluj len zavedenie lateromedidlne,
vo frontéInej rovine. Horny otvor pre skrutku je ovalny, zevedend skrutka cielica umoziiuje dynamické a statické
istenie. Kompresiu miesta zlomeniny mozno dosiahnut priamo na operacnom stole pouZitim kompresnej skrutky
zavedenej na hornom konci axidlne do dutiny klinca pri posledne uvedenom spdsobe istenie. Maximalny rozsah
kompresie je 10 mm. (Musi sa previest distalne istenie, proximaIne je zavedend len jedna skrutka do ovdlneho
otvoru ku klinci. Kompresna skrutka sa v dutine klinca oprie o proximalnu istiacu skrutku a dalim zavedenim
odtlacuje proximalny fragment kosti distéIne proti klincu).

Pri vacSej distrakcii miesta zlomeniny, ku ktorej moze dojst pri zavadzani klinca, je vyhodnejsie previest priblizenie
tlomkov alternativnym postupom s ponechanim cielica. Drzadlo a zavazie kladiva mozu byt dostatocne odstra-
nené. Dalej prevedieme distalne istenie a znovu kompletujeme kladivo. Potom dosiahneme priblizenie miesta
lomu opacne vedenymi tidermi kladiva (ako pri extrakii).

Zvolenym otvorom strmenia 1 zavedieme vitacie puzdro kompletované s jamkovacom k snazsiemu zavedeniu.
V mieste dotyku hrota jamkovaca incizujeme kozu v potrebnom rozsahu cca 15 mm.

Pizdro zavedieme ku kosti najskor tlakom ruky, potom poklepkavanim kladiva. Uderom na jamkova vytvorime
v kosti jamku pre [ahie nasadenie vrtaka. Jamkova¢ 1 odstrénime a ptizdro doklepneme tak, aby zubaty vnditorny
okraj bol na kosti dobre usadeny. Do ptizdra vioZime vrtacie plzdra 3 a 4.

Pizdro 3 je pre vrtdk o priemere 5mm, pizdro 4 je pre vrtdk o priemere 3,5mm. Vrtdkom o priemere 3,5mm
vitame otvor obidvoma kortikami. Odstrdnime vnitorné pizdro 4 a vrtdkom o priemere 5 mm vyvitame blizsi
kortikalis cez vniitorné piizdro 3. Odstranime vniitorné piizdro a hibkomerom uréime potrebnd dizku zavédzanej
zaistovacej skrutky. Pochybnosti umiestnenia rysky, oproti ktorej dizku na stupnici odéitame, rozptylime nastave-
nim hibkomera do nulovej polohy (celkom zatiahnuty), kde je umiestnenie rysky jednoznacné. Odcitame priamo
potrebni dfzku zaistovacej skrutky, korekcia vzdialenosti od piizdra 2 k vonkajsiemu kortikalis je na meradle pre-
vedend! Zaistovacie skrutky st samozrejmé a v tejto faze mozu byt zavedené. Je mozné pouzit zavitnik 1 upev-
neny v ru¢nom $krtidle. Rovnakym spdsobom je mozné zaviest aj druhu zaistovaciu skrutku. Skrutku zavddzame

skrutkovacom piizdra 2. Prvé prevedenie zaistovacej skrutky, nemaju zavit po celej dfzke, takze ich extrakcia moze
byt prevedend len pouzitim kliestiny kompletovanej so skrutkovacom. Uprava doplhajiica skrutkovat kliestinou
umoziiuje vytacanie skrutky pocas tahu. ESte je doddvané vitacie ptizdro 1, ktoré méze byt zasunuté do pizdra
2 a dovoluje zavedenie K-drbtu o priemere 2,5mm k overeniu polohy istiacej skrutky pred vtanim. Rovnakym
spdsobom je mozné vitacie plzdro T kompletovat's cielicom na distdlnom isteni (viz dalej).

Pred distélnym istenim odstranime cieli¢ uvolnenim skrutky strmefia nastrénym klticom z inStrumentaria a vysu-
nutim cielica. Pokial nepldnujeme kompresiu zlomeniny priamo na stole kompresnou skrutkou, je mozné uzavriet
dutinu klinca ztkou. Distalne istenie je tazSie. Po skiisenostiach boli zvolené istenie ,z ruky” pomocou cielica.
Najskor je presne do osi nastavené C rameno pohyblivého RTG pristroja. Na obrazovke musia byt otvory pre zais-
tovacie skrutky presne kruhové. Pre inciziu koze je ku kosti zavedeny cielic s jamkovacom rovnakym spdsobom ako
pri proximalnom isteni. Po odstraneni jamkovaca je cieli¢ priklepnuty ku kosti. Nastavenie je kontrolované RTG.

Do cielica mdze byt vlozené pizdro 1a poloha overend zavedenim K-drotu 2,5 mm. Potom s vloZené puizdro 3
a4 pripadne 5, sti previtané obidve kortikalis vitakom 3,5 mm, je odstranené puizdro 4, predvitand blizSia kortika
vrtakom 5 mm. Je odstranené puzdro 3. Hibkomerom je zmerana dizka zaistovacej skrutky. Podla uvazenia je po-
uzity zévitnik 1. Skrutkovacom je zavedend zvolend skrutka, stale este cielicom.

Zavedieme 1-2 distdlne zaistovacie skrutky, otvory v klincoch dovolujui zavedenie len vo frontdlnej rovine late-
romedidlne.

K pouzitiu pre individudlny vyber operatéra je dodévany dvojity cielic. Dvojity cieli vznikne kompletdciou drzadla
s cielicom a puizdrom a plzdrami 1; 2; 3; 4; 5. Drzadlo sa volne nasadi na cieli¢, do puzdra cielica je viozené pizdro
4, ktorym je distélnym zaistovacim otvorom v linci zavedeny K-drot dfzky 160 mm o priemere 2,5 mm. Do druhé-
ho otvoru drZadla vlozime puizdro, ptizdro 2 a pizdro 1, po sprdvnom nasmerovani st dotiahnuté aretacné skrutky
na drzadle. Pizdrom 4 je mozné zaviest k overeniu polohy K-drdtu. Vyssie uvedenym spésobom pomocou piizdra
3 az 5 je pripraveny otvor a zavedend zaistovacia skrutka do proximélneho z dvoch distalnych otvorov ku klincu. Po
extrakeii K-drotu z distalneho otvoru ku klincu je rovnakym spdsobom zavedena aj distéIna zaistovacia skrutka.

Po vyplachu st rany suturované. K miestu zavedenia klinca do femuru je odsavaci drén zavedend pravidelne, ne-
smie odsavat priamo z drefiovej dutiny. Rana je krytd makkym obvézom a je prevedend RTG dokumentacia. Pokial
bola pouzita skeletélna trakcia, je zrusend.

DOPORUCENY POSTUP EXTRAKCIE FEMORALNEHO KLINCA

Najskor je potrebné odstranit zaistovacie skrutky (pokial sa tak uz nestalo v priebehu hojenia zlomeniny). Ex-
trakciu je vhodné previest skrutkovacom doplnenou KlieStinou, ktord umoziuje vytacanie za sucasného tahu.
Po incizii koze zavedieme k extrahovanej skrutke kliestinu s jamkovacom. Hrot jamkovaca smeruje do imbusu
hlavicky skrutky. Odstranime jamkovac a nahradime ho skrutkovacom, ktory kompletujeme s kliestinou tlakom
do,zacvaknutia”.

1 proximalneho otvoru klinca musi byt odstranend zatka, pripadne kompresna skrutka. Na vniitorny zavit v proxi-
malnej éasti klinca je naskrutkované vytahovacia ty¢. Klinec je vyti¢eny Gdermi zavaia o drzadlo.

VNUTRODRENOVE KLINCE FEMORALNE RETROGRADNE MEDIN

UloZenie pacienta je rovnaké s polohou pre syntézu beznymi vnitrodrefiovymi femordlnymi klincami. Poloha na
extencnom stole, alebo na klasickom operacnom stole musi umoziovat (okrem zobrazenia miesta zlomeniny
a miesta distalneho istenia) zobrazenie v dvoch rovinéch. Flexia v kolennom kibe je 4050 stupiiov.

1. Zlomeniny typu C najskor reponujeme a z jednotlivych incizii, transkutélne, stabilizujeme spongioznymi alebo
kanylovanymi skrutkami diakondylickou zlomeninou femuru.

2. Cez ligamentum patelle vedieme pozdiznu inciziu asi dizky 5cm. Trepanaciu drefiovej dutimy prevedieme
v strope interkondylickej fossy vpredu, pred Gponom skrizenych vézov. Zavedieme flexibilny vodic a podla viet-
kych zdsad vntrodrefiovej osteosyntézy predvitame drefiovti dutiny. Postup je rovnaky ako pri predvtavani pre
iné typy klincovania. Je potrebnd RTG kontrola v dvoch projekciach.

3. Vytipovany klinec namontujeme na cieli¢ a klasickym spdsobom prevedieme jeho zavedenie do dutiny kosti.
Pomocou zarezov v ndboji cielica je mozné skontrolovat polohu zavedenie na RTG projekcii.

4. Distdlne istenie je velmi jednoduché. Do danych otvorov v cielici sa vlozi plzdro 2 a potom nasledujice plzdra
podla typu pouZitej zaistovacej skrutky:

— Zaistovacia skrutka (len Giastocny zavit) — do puzdra 2 sa vlozi ptizdro 4 a vrtakom priemere 3,5 sa predvita
otvor cez obidve kortikalis. Ptizdro 4 sa nahradi ptizdrom 3 a vrtakom o priemere 5 sa odvita blizsi kortikalis.

— Zaistovacia skrutka (zévit az pod hlavu) — do ptizdra 2 sa vloZi piizdro 4 a vrtdkom o priemere 3,5 sa predvita
otvor cez obidve kortikalis.

— Zaistovacia skrutka 5 — do pizdra 2 sa vloZi plizdro 3 a vrtdkom o priemere 5 sa predvita otvor cez obidve
kortikalis. Cez piizdro 2 sa prevedie hibkomerom uréend dlzka zaistovacej skrutky, kym sa zavedie patricnym
skrutkovacom cez toto pizdro.

5. Proximalne istenie sa prevedie rovnakymi vyssie uvedenymi zaistovacimi skrutkami, a to volne z ruky. Pri krat-
kych klincoch lateromediélne, pri dihych klincoch fah3ie ventrodorzélne.

6. Klinec sa uzavrie pomocou zatky, ktord je mozné zaviest tak, Ze sa z cielica odstrani skrutka strmefia, cieli¢ sa
ponechd nasadeny na klinci a cez néboj cielica sa zavedie zétka.

Po vyplachu st rany suturované. K miestu zavedenia klinca do femuru je odsavaci drén zavedend pravidelne, ne-
smie odsavat priamo z drefiovej dutiny. Rana je krytd mékkymi obvazmi a je prevedend RTG dokumentécia.

Poznamky:

— Pred zavedenim klinca je potrebné po zostaveni prislusného klinca s cielicom skontrolovat, ¢i v3etky otvory, do
ktorych sa budu zavadzat skrutky, zodpovedajti otvorom v cilelici.

— Pri zavadzani klinca pouzit kladivo len v priemeranej miere. Klinec by mal byt v normélnom pripade zavedeny
¢o najdalej iba rukou.

— Implantaty st vyrabané z titanovej alebo ocelovej zliatiny. V priprade poutitia u jedného pacienta nesmie nikdy
dojst k ich kombinacii.

Doporuceny postup extrakcie retrogrédneho klinca

1. Je odstranend zatka klinca. Do vnitornej dutiny distélneho konca klinca sa zavedie vytahovacia ty¢, na ktord
sa nasadi zvazie a namontuje drzadlo. Po nasadeni zdvazia a drzadla je potrebné neustale tito cast instru-
mentdria pridrZovat, aby nedoslo k zataZovaniu zrastenej kosti ohybovym momentom. Pozor! MOHLO BY DOJST
K POSKODENIU ZRASTENEJ KOSTI!

2. \lytahovaciu ty¢ nasadit este pri zaistenom klinci, aby nedoslo k jeho zasunutiu do dutiny kosti.

3. Odstranit posledné zaistovacie skrutky.

4. Klince vybrat tidermi zavazia proti drzadlu.

VNUTRODRENOVE KLINCE TIBIALNE MEDIN

Pacienta umiestnime na extencnom stole, trakciu realizujeme CastejSie skeletdlne zavftanim kalkanea, menej
Casto makkou trakciou osmickovym obvézom kolena. Na pracovisku autora ddvame prednost polohe na chrbte
s operovanou koncatinou v ose tela v neutralnej rotdcii vo flexii kolena tak, Ze podkolenie je polohované lah-
ko 3ikmo dole distalne. Musi byt moznost kontroly RTG zosilovaca minimalne v mieste lomu v dvoch rovindch,
v mieste proximéaIneho istenia dostacuje predozadnd projekcia, distalne podfa zvoleného istenia, spravidla staci
bocnd projekcia, moznost dvojrovinného zobrazenia byva vyhodna i v pripade, Ze si istiace skrutky zavedené len
v jednej rovine.

Zlomenina je pod kontrolou RTG zosilovaca v dvoch rovindch aspofi priblizne zreponovand. Po priprave operacného
pola a zardgkovanim je vedeny pozdlzny rez nad stredom lig. proprium patellae v celej jeho dizke. Nad hornym
okrajom tuberositas tibiae je otvorend drefiova dutina perfordtom z instrumentdria. (Pri kdpe instrumentdria je
mozné vybrat jeden z dvoch moznych typov perforatora, v kazete je vyhradené miesto pre jeden z nich). Pokial je
perforator zarazeny celou dizkou ostria, mé vzniknuty otvor (u obidvoch typov) priemer 12,5 mm. Nasleduje zave-
denie zavédzaca (u tibie dizky 950 mm s olivkou pri predvftavani alebo zavédzaca pri nepredvtavani, pripadne po
zavedeni $idla 5 mm) do distélneho fragmentu s nutnym doreponovanim dlomkov.

Trepanacny otvor je niekedy vzhladom k osi tibie vhodné lokalizovat fahko medialne od strednej ciary. Potom je
mozné volit kozny rez pri medialnom okraji lig. proprium patellae a vz odtiahnut lateraine.

Pokial vytvorime otvor o priemere 12,5 mm perforétorom instrumentdria, nie je potrebné reSpektovat zosilnenie
proximalneho konca klinca a predvrtanie sa riadi priemerom zvoleného klinca. Pri nepredvitavanom klincovani je
zavadzany priamo zvoleny vnitrodrefiovy klinec, je mozné pouzit priemer 8; 9 alebo10 mm.

Pri predvrtavani frézujeme celd sadu fréz / po 0,5 mm do priemeru o 1 mm vdGieho, nez je priemer zvoleného klin-
ca. Frézovanie musi vidy zacat frézou o priemere 8 mm, pretoZe tato fréza je upravend k éelnému zaberu. Dizku Klin-
ca bud od¢itame RTG kontrastnym pravitkom, alebo si pomdzeme zavedenym zavédzacom (overime si polohu jeho
distalneho konca a na rovnako dlhom zavédzaci odmeriame ast vyénievajiicu z kosti a odmeriame zvySok dizky).

Po vyplachu (zavddzac zamenime trubickou umoziiujticou vyplach a zavadzac zavedieme) je kompletovany zvoleny
klinec s cielicom pomocou skrutky (rovnaky cieli¢ pre tibialny a femoralny klinec, odlisny pre rekonstrukény klinec).
Tict je mozné priamo na prisposobenti cast cielita — nardZac. Naréza¢ sa do cielica skrutkuje rovnakym sposobom
ako kladivo. Doporucuje sa vsak poutit (naskrutkovat) kladivo. Vodiaca ty¢ kladiva je na cielici umiestnend excent-
ricky k ose klinca pre lah¢iu manipulaciu pri zavédzani Klinca. Udermi zdvazia je Klinec zavedeny. Musi sa zabranit
neziaducej rotcii klinca behom zavadzania. Je odstraneny zavédzac. Proximélne istenie nespdsobuje problémy vy-
uzitim cielica. Pred istenim je vhodné odstranit kladivo. Zavedena mdze byt jedna, pripadne dve zaistovacie skrutky.
Otvory v klincoch dovoluju len zavedenie mediolateraine, resp. lateromedialne. Horny otvor pre skrutku je ovalny,
zavedena skrutka cielicom umoziiuje dynamické a statické istenie. Kompresiu miesta ziomeniny je mozné dosiahnut
priamo na operacnom stole pouZitim kompresnej skrutky 1 zavedenej na hornom konci axidlne do dutiny klinca pri
poslednom uvedenom spdsobe istenia. Maximalny rozsah kompresie je 10 mm. (Musi byt prevedené distélne iste-
nie, proximalne zavedenie len jednej skrutky do ovalneho otvoru klinca. Kompresna skrutka sa v dutine klinca oprie
0 proximélnu zaistovaciu skrutku a dalsim zavédzanim dotlacuje distalny fragment kosti k proximalnemu).

Pri zavadzani klinca mdze dojst k distrakcii miesta zloemeniny a nutnosti priblizenia fragmentu o viac ako 10 mm.
Potom je vyhodné ponechat cieli¢, pripadne docasne odstranit drzadlo a zavazie kladiva. V dalSom previest dis-
tdlne istenie a znovu kompletovat kladivo. Potom je mozné dosiahniit priblizenie a urcitej kompresii miesta lomu
opacne vedenymi tdermi kladiva (ako pri extrakcii). Je mozné kombinovat's postupom uvedenym v predchadza-
jlicom odstavci.

Zvolenym otvorom cielia zavedieme vitacie ptizdro 2 kompletované s jamkovacom k lahsSiemu zavedeniu. V mies-
te dotyku hrotu jamkovaca incizujeme kozu v potrebnom rozsahu cca 15 mm. Piizdro zavedieme ku kosti najskor
tlakom ruky, potom poklepavanim kladiva. Uderom na jamkovat vytvorime v kosti jamku pre lahsie nasadenie
vrtdka. Jamku odstrénime a pizdro doklepneme tak, aby zubaty vnutorny okraj bol na kosti dobre zasadeny. Do
plizdra 2 vlozime vrtacie piizdra 3 a 4, alebo 5. Piizdro 3 je pre vrtak o priemere 5mm, ptizdro 4 je pre vrtak
o priemere 3,5 mm. Vrtékom o priemere 3,5 mm vrtame otvor cez obidve kortikalis. Odstrénime vnitorné pizdro
4 avrtakom o priemere 5 mm vyvrtame blizsi kortikalis.

Odstranime ptizdro 3 a hibkomerom urcime potrebn dizku zavédzacej zaistovacej skrutky. Pochybnosti o umiest-
neni rysky, proti ktorej dizku na stupnici od¢itame, rozptylime nastavenim hibkomeru do nulovej polohy (celkom
zatiahnuty), kde je umiestnenie rysky jednoznaéné. Odcitame priamo potrebni dizku zaistovacej skrutky, korekcia
vzdialenosti od piizdra 2 k vonkaj3ej kortikalis je na meradle prevedend! Zaistovacie skrutky st samorezné a v tejto
féze mozu byt zavedené. Je mozné viak poutit zévitnik 1 upevneny v ru¢nom zveraku. Rovnakym spasobom je
mozné zaviest i druhd zaistovaciu skrutku. Skrutku zavadzame skrutkovacom puizdra 2.

U zaistovacich skrutiek, ktoré nemaji zavit po celej dizke, moze byt ich extrakcia prevedend len pouzitim Klies-
tiny kompletovanej so skrutkovacom. Uprava doplfiujici skrutkova¢ kliestinou umozfiuje vytacanie skrutky za
sticasného tahu. Je doddvané este vitacie pizdro 1, ktoré je sticastou instrumentdria pre zaistovanie klinca a ktoré
moze byt zasunuté do puizdra 2 a dovoluje zavedenie K-drotu o priemere 2,5 mm (dfzky 160 a 300 mm) k overeniu
polohy zaistovacej skrutky pred vitanim. Rovnakym spdsobom je mozné vitacie ptizdro 1 kompletovat's cielicom
na distalne istenie (viz dalej).

Pred distalnym istenim odstranime cielic (pokial' neplanujeme zblizenie fragmentov spésobom popisanym v pred-
chddzajlicej Casti) uvolnenim skrutky cielica nastrénym klticom z indtrumentdria a vysunutim cielica. Mozeme
previest kompresiu zlomeniny priamo na stole kompresnou skrutkou, alebo uzavriet dutinu klinca zétkou. Distlne
istenie je tazsie. Po skisenostiach boli zvolené istenia, z ruky” pomocou cielica. Najskor je presne do osi nastavené
Crameno pohyblivého RTG pristroja. Na obrazovke musia byt otvory klinca pre zaistovacie skrutky presne kruhové.
Po incizii koze je ku kosti zavedeny cieli¢ s jamkovacom rovnakym spdsobom ako pri proximalnom isteni. Po od-

straneni jamkovaca je cielic priklepnuty ku kosti. Postavenie cielica kontrolujeme RTG.

Do cieli¢a sa mdze vloZit puizdro 4 a poloha overend zavedenim K-drotu 2,5 mm. Potom st vlozené pizdra 3 a 4
alebo 5, st previtané obidve kortikalis vrtdkom 3,5 mm, je odstranené pizdro 4, predvftand blizSia kortika vrtd-
kom 5 mm. Je odstranené ptizdro 3. Hibkomerom je odmerana dizka zaistovacej skrutky. Podla uvéZenia sa pouzije
zdvitnik 1. Skrutkovacom sa zavedie zvolend skrutka, stale este cielicom.

Zavedieme 1-3, eventudlne 4 distalne zaistovacie skrutky, otvory v klincoch dovoluji zavedenie v dvoch rovi-
néch.

K pouzitiu pre individudlny vyber operatéra je dodavany dvojity cielic. Dvojity cieli¢ vznikne kompletaciou drziaka
s cielicom a puizdrami 1; 2; 3; 4; 5; 6. DrZiak sa volne nasadi na cielic, do puzdra cielica je vloZené puizdro 1, ktorym
je distalnym zaistovacim otvorom v klinci zavedeny K-drét dlzky 160 mm o priemere 2,5 mm. Do druhého otvoru
drZiaka vlozime puizdro, plzdro 2 a ptizdro 1, po sprdvnom nasmerovani sii dotiahnuté aretacné skrutky na drza-
dle. Pizdrom 1 je mozné zaviest pre overenie postavenia K-drot. Po vymene ptizdra 1 za pizdra 3 a 4, pripadne 5
alebo 6 je pripraveny otvor a zavedena zaistovacia skrutka do proximalneho z dvoch distalnych otvorov v klinci. Po
extrakcii K-drotu z distalneho otvoru v klinci je rovnakym spdsobom zavedend i distalna zaistovacia skrutka.

Ranu nad lig. proprium patelle vypldchneme a v3etky rany uzavrieme suturou.

Dokumentdcia RTG je robend snimkami zvolenych zéberov z obrazovky zosilovaca, klasicky RTG snimok v dvoch
projekciach na velky format k presnému urceniu osi syntézovanej kosit je vsak potrebny.

Pokial bola zavedend skeletdlna trakcia, je odstranend. Operovand koncatinu nefixujeme, po prilozeni makkého
obvdzu je vhodna elasticka bandaz nad kolenom.

DOPORUCENY POSTUP EXTRAKCIE TIBIALNEHO KLINCA

Najskor odstranime zaistovacie skrutky (pokial'sa uz pocas hojenia zlomeniny uz nestalo). Extrakciu je vhodné pre-
viest skrutkovacom dopInenou kliestinou, ktory umoziiuje vytacanie za sticasného tahu. Po incizii koze zavedieme
k extrahovanej skrutke kliestinu s jamkovacom. Hrot jamkovaca smeruje do imbusu hlavicky skrutky. Odstrénime
jamkovac a nahradime ho skrutkovacom, ktory kompletujeme s kliestinou tlakom do , zacvaknutia”.

Z proximélneho otvoru klinca sa musi odstranit zétka, pripadne kompresnd skrutka. V proximalnej casti klinca na
vniitorny zavit je naskrutkované vytahovacia ty¢ kladiva. Klinec je vyticeny tdermi zavaia o drzadlo.

DOPORUCENY POSTUP OSTEOSYNTEZY NEPREDVRTANYMI VNUTRODRENOVYMI KLINCAMI

V rade vniitrodreriovych tibialnych a femoralnych klincov MEDIN st niektoré velkosti priemeru upravené na ne-
predvitané zavedenie — pri tibialnych klincoch o priemere 8; 9 a 10mm a pri femordlnych klincoch o priemere
10 a 11 mm. Potom odpadava frézovanie dreiovej dutiny, inak sa postup nelisi od vysSie uvedenych spasobov
osteosyntézy.

FREZY VNUTRODRENOVEJ DUTINY MEDIN

K predvitaniu drefovej dutiny tibie slzi rada fréz MEDIN. Kompletnd rada zacina frézou o priemere 8 mm a po-
kracuje po 0,5 mm do priemeru 16,5 mm. Standardnym obsahom setu s velkosti do 16 mm, velkost 16,5 je po-
nukand samostatne, alternativne s pevnym vrtakom 16,5 mm. Rychlospojka umoziiuje napojenie fréz a vrtakov
na bezne pouzivané pohonné jednotky.

Nesmie sa pouzivat spatny chod vitacky! Pri sehemenSom zatazeni frézy moze totiz dojst k ,rozvinutiu”
ohybného hriadela.

Vyzadujeme, aby sa frézy pouzivali len s originalnymi vodiémi MEDIN o priemere 3 mm, dlzky 950 a 1150 mm,
zakoncenymi olivkou. Bez vodiacich drotov je pouZivanie tychto fréz zakdzané. Frézovanie musi zacinat frézou
o priemere 8 mm, ktora jedina je Specidlne upravena k celnému zéberu. Nedoporucuje sa vynechévat niektoré
velkosti fréz, to znamena, Ze je potrebné frézovat po 0,5 mm.

Pre zavedenie rekonstrukcného klinca je potrebny proximélny vstupny otvor a kandl v dreriovej dutine vo vzdi-
alenosti 80 mm rozsirit na priemer minimalne 15,5 mm, k comu (po skondeni frézovania celou radou fréz) slizi
posledna velkost fréz. Vijrobca je schopny dodat frézy o priemere 15,5mm, 16 mm a 16,5 mm.

DOPORUCENY SPOSOB CISTENIA

1) Pomocou kefky mechanicky vodou oistit.

2) Tlakovou vodou preplachnut nstroje, namontovat trysku najlepsie na vodovodny ventil a pomocou takto ziska-
ného pridu vody o vyssom tlaku premyt néstroje.

3) Nastroje vlozit do dezinfekéného roztoku minimalne na 10 mintt. Doporucujeme 20 az 30 mintt. Doporuceny
dezinfek¢ny prostriedok je KORSOLEX plus.

4) Opakovane preplachovat pridom tlakovej vody dovtedy, pokial'nezacne tiect Cisté voda. Preplachovanie je moz-
né prevadzat v konvencne dodévanyich tlakovych myckach pri napojeni néstrojov na trysky.

5) Prefiknut nastroje tlakovym vzduchom.

Poznamka:

Pri akomkolvek pouzivani, teda aj pri Cisteni, sa nesmie flexibilny hriadel frézy nadmerne ohybat, a to predovset-
kym ohybom do malého priemeru. Povoleny rddius ohybu je dany ohybom frézy nasunutej na origindinom vodici
ur¢enom vyrobcom pre predvtavanie, pricom sa nesmie vynaloZit nadmerné zatazenie.

Po poufiti by na frézach nikdy nemalo dojst k zaschnutiu necistot. Potom by Cistenie vyZadovalo daleko viac pozor-
nosti a nebola by zdruka, Ze dojde k dokonalému vycisteniu ndstrojov.

INSTRUMENTARIUM
Néstroje sd vyrobené z austenitickej alebo martenzitickej korozivzdornej ocele, ktoré sa pre tieto Ucely dihodobo pou-
Zivaji. Doddvaju sa nesterilné, ale vycistené. Implantéty aj inStrumentdrium sa musia pred pouZitim vysterilizovat.

Aj instrumentdrium sa doddva nesterilné, ale vycistené. Doporucend sterilizécia v parnom sterilizdtore je pri tep-
lote 121°C, pretlaku 105 kPa po dobu minimélne 20 mindt. Implantaty aj nstroje su balené samostatne do PE
sackov, ktoré su opatrené samolepiacimi Stitkami.

Néstroje inStrumentaria je mozné opakovane (istit, dezinfikovat a sterilizovat, oSetrovat podla PL0138 névodu na
poufitie. Implantéty sa musia o3etrovat podla vieobecného pribalového letaku pre implantaty PLO08S.

Implantdty st urcené pre jedno pouZitie, pre jedného pacienta a pre jednu stabilizdciu poskodenej kosti, opako-
vané pouzitie je zakdzané. Tato skutocnost je uvedend v pribalovom letaku tykajticeho sa vietkych implantatov.
Pokial'ide o jednotlivé néstroje, s uréené k opakovanému pouZitiu,a to dovtedy, pokial to neurci lekdr (pokial nie
je stanovené indc).

Nastroje aj implantaty je potrebné likvidovat v nemocniciach rovnakym sposobom ako iny infikovany material,
viz PLO08S.
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