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Clavis — clavicula — maly klicek
® 2.6-4 % vSech fraktur u dospélych
¢ 70% muzi
®* Pfimy pad na rameno / pad na extendovanou koncetinu
® Sportovni aktivity (45%) a dopravni nehody
® 69-82% diafyza, 12-26% lateralni a 2-6% medialni Cast
¢ QOsifikace (5t — 27let)
® Dvojité ohnuti, vyraznée variabilni tvar a délka
Postacchini F, Gumina S, De Santis P, Albo F. Epidemiology of clavicle fractures. ] Shoulder Elbow Surg. 2002;1(5):452-456
Nowak J, Mallmin H, Larsson S. The aetiology and epidemiology of clavicular fractures. A prospective study during a 2-year

period in Uppsala, Sweden. Injury. 2000;31(5):353-358.

Robinson CM. Fractures of the clavicle in the adult. Epidemiology and classification. ] Bone Joint Surg Br. 1998;80(3):476—
484.

Nordqvist A, Petersson C. The incidence of fractures of the clavicle. Clin Orthop Relat Res. 1994;300:127-132.

Smekal V, Oberladstaetter ], Struve P, Krappinger D. Shaft fractures of the clavicle: current concepts. Arch Orthop Trauma
Surg. 2009;129(6):807-815.
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m. scm — med. fragment tah kran. + post, tah. ramene - later. fragment - tah inf. a rotace
m. trap. pect., lat. — tah ramene medialné- skraceni

McKee M. Clavicle fractures. In: Bucholz RW, Court-Brown CM, Heckman JD, Tornetta P III, eds.
Rockwoodand Green’s Fractures in Adults. Vol 1. 7th ed. Philadelphia, PA: Lippincott Williams & Wilkins;

2010:1106-1143.
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C.Kihlstrom, M. Moller, K. Lonn: Clavicle fractures: epidemiology, classification and treatment o
2 422 fractures in the Swedish Fracture Register; an observational study BMC Musculoskelet Disord. 2017;
18: 82.
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¢ Nonoperative management remains the standard of

care in most cases.”
Preston CF, Egol KA. Midshaft clavicle fractures in adults, Bull NYU
Hosp Jt Dis.2009;67(1):52-7.

* Neer (1960) — studie 2235 pacientu s frakturou diafyzy klicku
léCenych konzervativhé — 3 paklouby (0,1%)

* Rowe (1968) - studie 566 pacientu s frakturou diafyzy kliCku
|éCenych konzervativhé — 4 paklouby (0,8%)




N

MNordqvist A et al. J Orthop Trauma (1998)12 : 572-6

225 fractures [sverage age 13 yra) evialualed after 17 yoars.

« Treatmant : Figura of B bandage for 3 weoks

* Complications : T

Su reatment (or progressive neuropatny

= Al follow-up : Asymplomatic shouldor

Moderate pain rated as falr
poor

* Radiclogically : Fractwres healed normally
Maliemio s
HNominions

e 5o

Metaanalysis of Nonoperative Treatment, Intramedullary
Pinning, and Plate Fixation for Displaced Midshaft
Fractures of the Clavicle From Series Published in 1975
through 2005

Percemage Inbectannsg Inlecteons Frzation
Treabment Method with Manunion (Tatal} {Deep) Falures
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®* Nespokojeni pacienti 10-30%

ol
nonunion, malunion — angulace skraceni, limitovana funkce ramene, bolest, ztrata sily ...

®* Dyskomfort nebo chronicka bolest 20-30%
®* Nespokojenost s kosmetickym vysledkem 50 %

Mickze MD et ol Defidts following nonoperative reatment of displaced midshaft clavicular fractures. J Bone dpint Surg (2006 ) 88 A-35-40
Lazarides 5 et of. Conservative treatment ol frectures at the middle third of the clavide. J Shoulder Elbow Surg [ 2006) 15:191-4

MNowak | et ol. Sequelae from davicular fractures are common: a prospective study of 222 patients. Acto Orthop (2005) 76:496-502
Robinson OM of ol. EBstimating the nsk of nonunion folowing nonoperative treatment ... J Bone Joint Surg (2004) 86 A:1359-65
Mowak | ef ol. Can we predict long-term sequelae after fractures of the clavicle .7 J Shoulder Elbow Surg [2004) 13479-86

® Huttunen TT, Launonen AP, Berg HE, Lepola V, Fellander-Tsai L, Mattila VM. Trends in the Incidence of

Clavicle Fractures and Surgical Repair in Sweden: 2001-2012. ] Bone Joint Surg Am. 2016;98(21):1837-1842.

- 705 % nérast v operaéni terapii zliomenin klicku (Svédsko 2001-2012)
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Indikace k operacni a konzervativni terapii fraktury klicku

Terapie Indikace Relativni
kontraindikace
Konzervativni  Nedislokované fraktury Oteviené fraktury
Intaktni kozni kryt Mnohocetné fraktury
Neschopen operac¢niho zakroku koncetin / polytrauma

Ohrozeni kozniho krytu

Operacni Kominutivni fraktury Infekce
Fraktury s 100% dislokaci fragmenta Alterovany stav kaze (acne)
Nonunion Pacienti minim.hybnosti
Oteviené fraktury koncetiny (CMP)
Floating shoulder
NV postizeni

Zkraceni nad 2 cm
Vertikalni fragment
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...the ideal surgical candidate would be a young, healthy,
male patient with high functional demands or a desire to
return to sports quickly, presenting with a comminuted,

displaced, and shortened fracture...

NonEdcs 216 Sap 1. 3% 5 el 14-21, gol 10 3M20014TT847- 2016051 T-06. Epub 2016 Mgy 2%

Midshaft Clavicle Fractures: A Critical Review.

Bumham Jkd. Kim ._-:__ Kaminen 5

Charakter zlomeniny

dislokace > 2 cm

zkraceni >2cm

kominuce (> 3 fragmenty)

oteviena zlomenina

riziko vzniku oteviené zlomeniny (tlak ulomku na kazi)

L e

Pridruzena poraneni

cévni poranéni vyzadujici chirurgické oSetfeni
neurologické poranéni

ipsilateralni poranéni na horni koncetiné
mnohocetné ipsilateralni poranéni Zeber
Jloating shoulder*

bilateralni zlomenina klicku

D Oh b b ey

Potreby pacienta
1. polytrauma (potfeba ¢asné vertikalizace o berlich)
2. motivace pacienta k €asnému navratu funkce horni koncetiny (elitni sportovec ...)
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Konzervativni terapie - ,figure of eight vs. arm sling"”
® Podobné klinické a radiologické vysledky
® Lepsi komfort u ,,arm sling“ (signifikantné nizsi VAS)

® 8-orteza - prechodna paréza plexus brachialis, tromboza v.
axil./subclav.

° Ersen A, Atalar AC, Birisik F, Saglam Y, Demirhan M. Comparison of simple arm sling and figure of eight clavicular
bandage for midshaft clavicular fractures: a randomised controlled study. Bone Joint J. 2015;97-B(11):1562-5.

® Kjedl A, Jensen P, Lauritzen J., Treatment of clavicular fractures: Figure-of-eight bandage versus a simple sling Acta
Orthop Scan 1987 Feb;58(1):71-4.
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Operacni terapie
- dlahova osteosyntéza

----- e s s T A B e S
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- intramedularni osteosynteza
- Pin, ESIN, KW

- zevni fixatér
i,
A

AESCULAP
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® QOperacni pristup
® Anterior, superior, MIPO, miniinvasive in-out, nailing app.
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® QOperacni terapie _

- Principy hojeni
Neprimé hojeni - Relativni stabilita — Bridge plating/pin

Primé hojeni — Absolutni stabilita — Tahovy Sroub + dlaha _.%a;a.;

- Kombinované poraneni a ostesyntezy
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e Komplikace urazové a peroperacni

- Poranéni NC struktur

brachialniho plexus
supraklavikularni nervy
a. a v. subclavia
V. jug. int
a. axilaris

- PNO, haemothorax

Burnham JM, Kim DC, Kamineni S.: Midshaft Clavicle Fractures: A Critical
Review Orthopedics. 2016 Sep 1;39(5):e814-21



e Komplikace kostni
delayed union, nonunion

- Rizikové faktory — koufeni, kominuce, dislokace, vertikalny motyl. fragment, Zena, vyssSi vek

Malunion

- Zména kinematiky pletence ramena(>1-2 cm), dyskineza skapuly — impigement syndrome, bolesti
Refraktura

Infekce mékkych tkani

Osteomyelitis

ost-traumatic osteomyelitis of the clavicle: A case report and review of literature.

2008 Summer; 16(2): 89-91.
Effects of short malunion of the clavicle on in vivo scapular kinematics DooSup Kim, DongWooLee, YoungHwanjang, JunSeopYeom, Scott A.Banks.
Journal of Shoulder and Elbow Surgery, Vol. 26, Sep 2017, p 256-292

Kirmani SJ, Pillai SK, Madegowda BR, Shahane SA. Vertical fragment in adult midshaft clavicle fractures: an indicator for surgical intervention.
Orthopedics. 2009; 32(10):726- 730
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¢ Komplikace — pozdni

ztuhlost ramene

Zilni tromboza
hypestezie/anestezie e ekt

komprese plexu




® Intramedularni osteosyntéza

Indikace
2 —ulomkové zlomeniny s dislokaci Angulated (Type 2A2)
spolupracujici , motivovany pacient
neni podezreni na lézi NC svazku

fyzicky aktivni osoba — brzky navrat do prace -

Simple or wedge comminuted (Typea 2B81)

HCPd - dynamicke provedeni

HCPs - statické provedeni
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® Intramedularni osteosyntéza

Vyhody kosmeticky efekt (jizva do 1.5 cm)
neni nutnost deperiostace
neni zrusen primarni hematom
kratSi doba operace
minimalni pooperacni bolest

Nevyhody vétsSi peropercni rtg zatéz
riziko poSkozeni NC struktur
riziko migrace
drazdéni kliZze v misté zavedeni
nutnost extrakce
limitované indikace
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Intramedularni osteosyntéza
Neviaser et al (1975) — 100 % zhojeni pii pouziti Knowles pinu
Zenni et al (1980) - 100 % zhojeni pouzitim raznych intrameduldrnich pina

Strauss EJ, Egol KA, France MA, Koval KJ, Zuckerman JD. Complications of intramedullary Hagie
pin fixation for acute midshaft clavicle fractures. ] Shoulder Elbow Surg. 2007; 16(3):280-284.

100 % zhojeni , plny rozsah pohybu ale 50 % komplikaci

Houwert RM, Wijdicks F], Steins Bisschop C, Verleisdonk EJ, Kruyt M. Plate fixation versus
intramedullary fixation for displaced mid-shaft clavicle fractures: a systematic review. Int Orthop.
2012; 36(3):579-585.

neni rozdil ve vysledcich a procentu komplikaci pri intramedularni a dlahové OS

Can J Sarg, 3093 FeboSe(1 .oE-E4. doi, 101000 s 002511

Systematic review of complications after intramedullary fixation for displaced midshaft

clavicle fractures.

Wigeks FJ", Houwen RM, Milett P, Yerleisdork £, Yan der Meyden 04
7% velkych komplikaci (bone-healing problems and deep infections requiring implant
removal)

31% malych komplikaci ( wound infection and implant irritation)
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® Zevni fixace

®* Indikace
Rozsahlé poranéni kozniho krytu
Septicky pakloub
kontraindikace k IM/dlahové OS

Neni deperiostace
Zavedeni pint medidlné AP a lateralné SI
Riziko pin-tract infektu

Schuind F, Pay-Pay E, Andrianne Y, Donkerwolcke M, Rasquin C, Burny F. External fixation of the
clavicle for fracture or nonunion in adults. ] Bone Joint Surg Am. 1988; 70(5):692-695.

* Nekomplikované hojeni a s dobrym funkénim vysledkem u 20 pacinett
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® Dlahova osteosyntéza

O.R.I.F — zlaty standard

Mensi technicka narocnost jako IM OS

Rigidni fixace, rotacni kontrola, kortikalni komprese
Periostalni stripping

VanBeek C, Boselli KJ, Cadet ER, Ahmad CS, Levine WN. Precontoured plating of clavicle fractures: decreased
hardware-related complications? Clin Orthop Relat Res. 2011; 469(12):3337-3343

Prekonturované dlahy vétsi pevnost a nizsi riziko ,,hardware failures”

Nezamykatelné dlahy — dobra kvalita kosti ,zamykatelné dlahy — osteoporoticka kost a tezka kominuce

Woltz S et al.: Reconstruction plates for midshaft clavicular fractures: A retrospective cohort study.
Orthop Traumatol Surg Res 2016 Feb;102(1):25-9

12,6 % implant failure, 6.3 % nutnost reoperace vs 2-3 %, 2.7% nonunion, 37.8 % extrakce
Rizikovy pacienti (kominuce, osteoporoza, compliance, konstituce ) - pouziti pevnéjsi dlahy
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¢ Dlahova osteosyntéza

Lo EY, Eastman J, Tseng S, Lee MA, Yoo BJ. Neurovascular risks of anteroinferior clavicular
plating. Orthopedics. 2010; 33(1):21.
Dorzalni ulozeni dlahy — ,,tension side”, prominence OS materialu, smérovani Sroubtl k NC svazku

Anteroinferiorni ulozeni — delsi, pevnéjsi a ,,bezpecné;jsi srouby, mensi prominence materialu

Robinson CM, Goudie EB, Murray IR, et al. Open reduction and plate fixation versus nonoperative
treatment for displaced midshaft clavicular fractures: a multicenter, randomized, controlled trial. ]
Bone Joint Surg Am. 2013; 95(17):1576-1584

1% nonunion (dlaha) vs 26% nonunion (konzervativné)

Nicméné return-to work rate a klinicky vysledky — srovnatelné

Leroux T, Wasserstein D, Henry P, et al. Rate of and risk factors for reoperations after open reduction
and internal fixation of midshaft clavicle fractures: a population-based study in Ontario, Canada. ]
Bone Joint Surg Am. 2014; 96(13):1119-1125

1350 pacientd, 25 % reoperaci - vétsinou extrakce dlahy



Komplikace pri osetreni zlomenin klicni kosti

® Procento extrahovanych dlah dle ulozeni

® Extrakce OS materidlu - vyskyt 10 % komplikaci
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1215 patientti ,1006 (82.8%) akutni OS,
209 (17.2%) nonunions
2 x vysSi riziko pooperacnich komplikacii

F
ELSENVTER

Surgical management of midshaft clavicle
nonunions is associated with a higher rate of
short-term complications compared with acute
fractures

Eraden McKnight, B5* ", Mathanael Heckmann, MD", . Byan Hill, BS',

william C, Fasinedl, MD*, Amér Hogteli, MO, Reza Omid, MD",
George F. “Rick™ Hatch I, HD¢
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® Prfehled primarnich OS diafyzy klicku KUCH FN Brno 2015 — 2018 (n=160)

Piehled komplikaci - Hardware failure

( Kompl 20/160 -

, 1e0S 11/160 -

)

Typ osteosyntezy

Dlahova
(n=136)

M
(n=24)

Rekonstrukéni

Rekonstrukéni
zamykatelna

P¥imd 3.5 LCP

Piima
autokompresni

Pifedtvarovana

Hofer pin

Kirschner wire

Pocet

45
50

30

18

Prehled
komplikaci

Ohnuti dlahy (2) - 4%

Ohnuti dlahy (2) - 4%
Zlomeni dlahy (3) - 6 %
Uvolneni $roubti (3) - 6%

O

o

Ohnuti dlahy (1)- 1%
Zlomeni dlahy (4)- 13 %
Uvolnéni $roubt (1)- 3 %

Migrace pinu (2) - 1%

Migrace KW (2) - 33 %

ReOS

o

4 (8%)

o

o

4 (13%)

2 (11%)
1 (16%)

%

Kompl - 12%
ReOS - 6%

Kompl - 16%
ReOS - 12%



...the ideal surgical candidate would be a young, healthy, male patient
with high functional demands or a desire to return to sports quickly,
presenting with a comminuted, displaced, and shortened fracture...

Idealnim implantatem se jevi anatomicky pfedtvarovana dlaha ulozena
anteroinferiorné

Intramedulrni osteosyntéza pinem ve svych limitovanych indikacich
zavedena perkutanné ma nizké riziko komplikaci s dobrym
kosmetickym efektem

Spravné provedeni osteosyntézy (repozice, implantace) s Setrnou
technikou pti dobré spolupraci pacienta zarucuje vynikajici vysledky s
nizkym rizikem komplikaci i pfti pouziti jinych typt dlah
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