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Zlomeniny v oblasti prvniho a druhého

kréniho obratle u senioru
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Epidemiologie

—  Zlomeninv horni kréni patefe u seniord maji vzestupnou tendenci, diky prodluzujici se

ﬂ;’;
-

délce g

¢ni patere u lidi starSich 65 let.
Poulace senioru > 65 let v roce 2012 =43,1 mio v

—  Preds

ulag o :
roce 2050 se navysSi na 83,7 mio.
r o vw TR e
—  Zlome Iji vetsinu poraneni krcni patere u pacientu > 80 let.
—  Souc: skytuje ve 30% pripadu pacientu ve véku do 70 let,

ve skupiné nad 70 let > 57%.

Daffner RH, Goldberg AL, Evans TC et al. Cervical vertebral injuries in the elderly: A 10-year study. Emerg Radiol 1998; 5:38-42
Ryan MD, Henderson JJ. The epidemiology of fractures and fracture-dislocations of the cervical spine. Injury 1992;23:38-40
Muller EJ, Wick M, Russe O et al. Management of odontoid fractures in the elderly. Eur Spine J 1999; 8: 360-365



Nekolik anatomickych poznamek
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Mechanismus urazu

— PricCina = osteoporoza obratIL"J, maximalné vyjadreno na C2.

Hanigan WC, Powell FC, Elwood PW, et al: Odontoid fractures in elderly patients. J Neurosurg 78:32-35, 1993

Muller EJ, Wick M, Russe O, et al: Management of odontoid fractures in the elderly. Eur Spine J 8:360-365, 1999 11. Pepin JW, Bourne RB, Hawkins RJ: Odontoid fractures, with special reference
to the elderly patient. Clin Orthop (193): 178-183, 1985

Kaesmacher JK, Schweizer K, Valentinitsch A et al. Osteoporosis Is the Most Important Risk Factor for Odontoid Fractures in the Elderly. IBMR 2017; 32(7):1582-1588



Zlomeniny obratle C1

— Atlas je nejpohyblivejsim obratlem cele patere.

(40° rotace na kazdou stranu, 20° flexe/extenze, 20° lateralni dukce).

— Ve 30 — 50% je zlomenina C1 spojena se zlomeninou dens axis.

— Zlomeniny zadniho oblouku jsou domeénou seniorni populace.

— Jeffersonova zlomenina se vyskytuje typicky u mladsich pacientu.

Stulik J, Krbec M. Zlomeniny atlasu. Acta Chir orthop Traum &ech 2003; 70: 274-278
Oda T, Panjabi MM, Crisco JJ et al. Experimental Study of Atlas Injuries. Spine 1991; 16:5466-5473



Deéeleni zilomenin C1

GEHWEILEROVA KLASIFIKACE DICKMANOVA KLASIFIKACE

Gehweiler I ~ Gehweiler 1T

Gehweiler JA. The radiology of vertebral trauma. In: John A, Gehweiler Raymond L, Osborne R Jr (eds) Frederick Becker. Saunders monographs in clinical radiology; vol 16. Philadelphia: Saunders; 1980
Dickman CA, Greene KA, Sonntag VK. Injuries involving the transverse atlantal ligament: classification and treatment guidelines based upon experience with 39 injuries. Neurosurgery. 1996,38(1):44-50.



Diagnostika

— RTG — AP, bocCna + transoralni projekce
— CT krCni patere

— NMR krcni patere

— Angio-CT




Konzervativni terapie

—Zlomenina 1., 2, 3a, 4. (nedislokovana) a 5. typu
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Kadziora F, Scholz M, Pingel A et al. Treatment of Atlas Fractures: Recommendations of th Spine Section of the German Society for Orthopaedics and Trauma (DGOU). Global Spine Journal 2018.8(25): 55-11S



Operacni terapie

— Zlomenina 3b a 4. (dislokovana) typu.




Zlomeniny obratle C2

— V seniorni populaci se vyskytuji typicky nizkoenergeticka poraneni

zahrnujici:

1.) ZLOMENINY DENS AXIS

2.) ,KATOVSKOU ZLOMENINU*
&)

ﬁ (traumatickou spondylolistézu C2/3)




Zlomeniny dens axis

— V populaci nad 80 let tvori nejCastejsi poraneni patere

— Chirurgicka i nechirurgicka Ié€ba je u senioru zatizena statisticky vysSi

morbiditou i mortalitou oproti mladsi populaci.

— Mortalita zlomenin dens axis obratle senioru je srovnatelna s mortalitou

zlomenin proximalniho femuru.

Hanigan WC, Powell FC, Elwood PW, et al: Odontoid fractures in elderly patients. J Neurosurg 78:32-35, 1993

Muller EJ, Wick M, Russe O, et al: Management of odontoid fractures in the elderly. Eur Spine J 8:360-365, 1999 11. Pepin JW, Bourne RB, Hawkins RJ: Odontoid fractures, with special reference to the elderly patient. Clin
Orthop (193): 178-183, 1985

Venkatesan M, Northover JR, Wild JB, et al. Survival analysis of elderly patients with a fracture of the odontoid peg. Bone Joint J. 2014,96-B(1):88-93.



Deéeleni zZlomenin dens axis

ANDERSON D‘ALONSOVA KLASIFIKACE

TYPEI

Oblique fractures of the upper part
of the odontoid process.
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TYPEI B / .
Fractures at the junctions J /
of the odontoid process with
the body of the axis. (

TYPEIN

Fracture through the body
of the axis.

Anderson LD, D’Alonzo RT. Fractures of the odontoid process of the axis. ] Bone Joint Surg Am 1974,56(8):1663-1674.
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Terapie

TYP 1

of the upper part [

rocess. Dens




@ THE
SPINE
JOURNAL

ELSEVIER

Clinical Study
Surgical treatment improves survival of elderly with axis fracture—a
national population-based multiregistry cohort study rte

Anna-Lena Robinson, MD, PhD**#, Claes Olerud, MD, PhD", Yohan Robinson, MD, PhD"
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European Spine Journal (2021) 30:1566-1573
https://doi.org/10.1007/s00586-021-06848-7
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A biomechanical comparison of a cement-augmented odontoid
screw with a posterior-instrumented fusion in geriatric patients
with an odontoid fracture type lIb

Falko Schwarz' - Christian Liebsch? - Nikolaus Berger-Roscher? - Hans-Joachim Wilke?® - Yasser Sakr® - Rolf Kalff' -

Albrecht Waschke'

— Augmentované kompresni OS dentu (prredni pristup) vykazuje srovnatelnou
biomechanickou stabilitu v zatiZzeni jako Harmsova technika (zadni pfistup); p < 0,001

— Augmentovana kompresni OS dentu oproti Harmsové technice nevede k vyznamnému
omezeni v rozsahu pohybu C1/2 obratld
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PRIMARY RESEARCH

Anterior Versus Posterior Approaches for Odontoid Fracture

SLal Stabilization in Patients Older Than 65 Years
_Surgery 30-day Morbidity and Mortality in a National Database

Patterson, Joseph T. MD; Theologis, Alexander A. MD; Sing, David BS; Tay, Bobby MD

o ormation® V. Morbidity and Mztality in Patients over 90 Years of Age Following Posterior
Odontoid Type 1l Fractures: A Retrospective Study with a Mean Follow-Up of
Three Yea's. J Clin. Med. 2021, 10:3780

— Retrospektivni studie, 141 pacientd

— Delsi operacni ¢as u zadniho pristupu (p<0,001)

— Pomér rizik (RR) vyznamné vyssi u predniho pfFistupu pro reoperaci
a znovuprijeti k hospitalizaci

— Infekéni komplikace Castéji zastoupeny po zadnim pristupu (p<005)

— Mortalita v obou skupinach bez statisticky vyznamného rozdilu




— Predstavuji 3% vSech akutnich poranéni krcni patere

— Dominantné se vyskytuji v seniorni populaci starsi 80 let

— Mortalita ve vySe uvedené skupiné pfi kombinovaném poranéni C1/2 dbshje 25 - 30%.

— Nazory na léCbu téchto poranéni jsou riznorodé — od konzervativni IéCby az po urgentni
chirurgickou stabilizaci.

— Nazory na pouziti vhodné operaéni techniky uz vibec nejsou jednotné.

Delcourt T, Begue T, Saintyves G et al. Management of upper cervical spine fractures in elderly patients: current trends and outcomes. Injury 2015; 46(51): S24-27
Squarza S, Uggetti CL, Politi MP et al, C1-2 fractures in asymptomatic elderly patients with minor head trauma. evaluation with a dedicated head CT protocol. Radliol Bras 2019, 42:



Typy kombinovanych poraneni

ATLAS (A)

Al - Zadni oblouk (E1, E2)
A2 - Jeffersonova zlomenina (E1, E3)
A3 - Lateralni masa (E4, E3)
A4 - Predni oblouk (E1)

EPISTROFEUS (E)

E1l - Dens typu 2 (Al, A2, Ad)
E2 — Katovska zlomenina (A1)
E3 — Ostatni zlomeniny C2 (A2, A3)
E4 — Dens typu 3 (A3)

StulikJ, Magerl F, Sebesta P et al. Poranéni kréni pdtefe. Galen 2010. 165-173



Diagnostika

— RTG — AP, bocCna + transoralni projekce
— CT krCni patere

— NMR krcni patere

— Angio-CT




Terapie

— Vetsinou operacni — nestabilni zlomeniny.
— Terapii je nutno vzdy “usit na miru® konkrétniho pacienta.
— Vzajemna dohoda meazi internistou, chirurgem, anesteziologem.

— Kvalitni pooperacni péce — toileta dychacich cest, nutrice, fyzioterapie ....

Barrey, C.Y., di Bartolomeo, A., Barresi, L. et al. C1-C2 Injury: Factors influencing mortality, outcome, and fracture healing. Eur Spine J 30, 1574-1584 (2021).



Nas pristup

— Preference predniho pristupu + augmentace

VYHODY:
- KratSi operacni Cas
- Supinacni poloha

- Mensi krevni ztrata

- Nevystavuiji se riziku
poranéni a. vertebralis

NEVYHODA:

- Postoperacné porucha polykani

Schwarz F, Liebsch Ch, Berger-Roscher N et al. A bimechanical comparison of cement-augmented odontoid screw with o posterior instrumented fusion in geriatric patients with an odontoid fracture type
lib. Eur Spine J 2021; 30: 1566 - 1573
Gembruch O, Ahmadipurl, Lemonas E et al. The Anterior Transarticular Fixation of C1/C2 in the Elderly With Dens Fractures. International Journal of Spine Surgery, Vol. 14, No. 2, 2020, pp. 162-169
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Zaver

— Zlomeniny v oblasti atlantoaxialniho komplexu u senioru budou

ruku v ruce se starnutim populace narustat.

— Terapie zlomenin C1 a C2 obratlu vyzaduje komplexni a striktné

individualizovany pfistup a to nejen u senioru.



Dekuji za pozornost



