Ankelbrudd

Diagnostikk og behandlingstilnaerming

Martin Gregersen, spes.fysio/stipendiat
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For opererte vi Na opererer vi

AV DET VANLIGSTE ANKELBRUDDET
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Ankelbrudd er vanlig

170-180/100.000 personer/ar
~10% av alle brudd

Juto et al. 2018, BMC Musculoskelet Disord, Elsoe et al. 2017, Foot Ankle Surg, Court-Brown et al. 2006, Injury

Fraktur i1 en eller flere malleoler
Uni- (1), bi- (2) eller trimalleolaer (3)
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Peak insidens | unge
aktive PEISONETI (ofte idrettsrelatert)
00 | eldre (pga tap av benkvalitet)
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Behandles kirurgisk eller konservativt
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Kontroversielt!
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Hvilke ankelbrudd
trenger kirurgi?
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Nar alt apenbart
star helt feil
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Lateralisering av talus =
redusert kontaktflate 1 leddet

De som kan ende Risikofaktor for posttraumatisk
opp med a sta fell \artrose

| |
/Dérlig resultat pa lang sikt

Men kirurgien har 620%

Operere for sikkerhets $Kyld da? komplikasjonsrate
f_

Soohoo et al., 2009, JBJS
Ovaska et al., 2013, JBJS
Dawe et al., 2015, Foot Ankle Surg
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Stabilitet bestemmer

Feilstilling -

skal apenbart opereres, haster




Aalesund

We b er * s e SYKEHUSET @STFOLD b e ANICS LAB

[0)

Andel av fibulafraktur

Weber type
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ALLTID

NOEN GANGER

ALDRI
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Hva gjar at ankelen
er stabil eller
ustabil?

— Fraktur

ett brudd i ringen Deltoidligamentet

er ankelens viktigste

stabilisator

— Fraktur + medial skade
to brudd i ringen

— Hvordan vurdere
om det foreligger
medial skade?
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Et eksempel: Weber B oppstar alltid ved

Supinasjon-ekstern rotasjon

(SER) P

—

skademekanisme

N
I'\ \

Foten fiksert supinert | underlaget Talus utadroterer relativt til tibia og fibula
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Skademekanismen gir en
forutsigbar skadesekvens
(Lauge Hansen)




Supinasjon-ekstern rotasjon (SER)

Er den stabll
Konservativt |
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Hvilken er
ustabil?

STAENDE
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Hvilken metode bgr vi bruke?

RO Ultralyd?

M ed ia l. kl.i n i k k(smerte, hevelse, bl¢dning)?

Rontgen stresstester?
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Rentgen stresstester

Gravity stress rgntgen: Belastningsrgntgen:

Tyngdekraften
virker over
ankelen

Min 50% av
kroppssvekt STAENDE
= |
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Det er enkelt nar:
/ Ubelast

Three week versus six week immobilisation for stable Weber

B type ankle fractures: randomised, multicentre, non-inferiority
clinical trial

Tero Kortekangas,? Heidi Haapasalo,” Tapio Flinkkila,"? Pasi Ohtonen,** Simo Nortunen,-?
Heikki-Jussi Laine,® Teppo LN Jarvinen,>® Harri Pakarinen®

. Immobilising ankle fractures
thebm’ Visual ADSRCY O How long should casts or orthoses be used

< Randomised contiolied 1 to restrict movement after a break?

->

[ Summary A shorter 3 week period of immobilisation proved non-inferior
to traditional 6 weeks of cast immobilisation.
it Population Skeletally mature paueiis witiianiisuiatey, siwavie weper B type
fibula fracture

§ 247 | s1%male | Age:16-85years
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Mer forvirrende nar:

C=2048,0, W=4096

Gravity stress

03.10.2018, 10:31:38




Ubelastet ity stress Belastning Stabilitet = Behandling

Stabil

Delvis ustabil

Ustabi
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En test viser klar instabilitet mens den andre viser helt anatomisk ledd

Bare ved a endre leggens orientering og belastning lagt til

Gravity stress

vaere sann?

&l N

'Hvordan kan det
-
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Svaret ligger Deltoidligamentet er et
i anatomien ligamentkompleRs

Varierende beskrivelser, men

Bestar av et overfladisk og et dypt lag

Ikke alle deler er konstante

Bakre dype er tykkest og konstant

Boss & Hintermann, 2002, Foot Ankle Int
Hintermann & Ruiz, 2021, Foot Ankle Clin
Milner & Soames, 1998, Foot Ankle Int

Medialt
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> Foot Ankle Orthop. 2022 Jun 14,7(2):24730114221104078. doi: 10.1177/24730114221104078.
eCollection 2022 Apr.

The Anatomy and Function of the Individual Bands of
the Deltoid Ligament-and Implications for Stability
Assessment of SER Ankle Fractures

Deep anterior

Martin G Gregersen ', Andreas Fagerhaug Dalen 2, Fredrik Nilsen 2, Marius Molund 3 ' o eater

DEEP POSTERIOR TIBIOTALAR LIGAMENT
A. LIGAMENT LENGHT B. LIGAMENT TENSION

e 10°Dorsiflexion  —f=0"dorsiflexion == 10" plantar flexion e 10°Dorsiflexion  —fli=-0°dorsiflexion  «d10" plantar flexion
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ROTATION ROTATION ROTATION ROTATION




Anatomisk
studie

Medialt
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2. Testet ligament lengde og tensjon (n=10):

[ Stram i plantarfleksjon:  Stram i utadrotasjon:

TN [TSL [dATIL| v (7St [dATTL

\ | FARE
" Slakk i plantarfleksjon: Slakk i utadrotasjon: ‘

dPTTL TCL dPTTL TCL

BESKYTTET

| en SER
skademekanisme
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- Ubelastet

¥

Hva betyr dette pa en forstaelig mate?

I
. 1
el

2
- -t At deltoidrupturen vi ser tegn til
) her ikke ngdvendigvis er komplett

Gravity stress

Medialt




Lateralt

Weber B med bare bakre Er dette stabilt nok?

dype intakt
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Hvor stabile eller ustabile er egentlig
ankelbruddene med ulik grad av deltoidskade?

I

Step 1: Collect data on normal joint movement.

,\ Aalesund L
® covechancsLas

Step 2: Collect data on

Step 3: Collect data on

> Foot Ankle Int. 2023 Jul 21;10711007231180212. doi: 10.1177/10711007231180212.
Online ahead of print.
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Effects of Progressive Deltoid Ligament Sectioning
on Weber B Ankle Fracture Stability

Andreas F Dalen ! 2, Martin G Gregersen 3 4, Aleksander L Skrede 2, @ystein Bjelland 2,
Tor Age Myklebust ' €, Fredrik A Nilsen 7, Marius Molund 7




Hvor stabile eller ustabile er egentlig
ankelbruddene med ulik grad av deltoid
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Resultater
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Lateral Translation [mm]
S N B~ O 0 O
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Valgus [degrees]
S O

Dorsal (10°)

| —e—Robot measurement

=&~ X-Ray measurement (Talar shift, MCS)
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Neutral
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Plantar (20°)
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Native SER2 SER4a SER4b

—e— Robot measurement

| =& X-Ray measurement (Talar tilt)

o — .//
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Native

SER2

SER4a

SER4b

Native

SER2

SER4a

SER4b

S

Native SER2 SER4a SER4b

- V4
J———— . e . .
Native SER2 SER4a SER4b Native SER2 SER4a SER4b
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Uskadet

Bare
fraktur

Partiell
deltoid

Total
deltoid

»
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Gar det like bra med disse...

»

Det kliniske
sporsmalet
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hvis de far den samme konservative behandlingen?



2 ustabile pa

151 pasienter )belastet rgntgen

- ble operert

. . 149 var stabile pa belastet rgntgen
Delvis ustabil Stabil
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2 ars oppfelgig - Blir de like bra?



Gror de med normal stilling?
AMERICAN
A ORTHOPAEDIC
AOFAS Annual Meeting 2021 F IA\S FOOT & ANKLE

SOCIETY"

Dynamic. Decisive. Dedicated.
2021 IFFAS Award for Excellence Winner: Weightbearing Radiographs Reliably Predict Normal Ankle
Congruence in Weber B/SER2 and 4a Fractures: A Prospective Case-Control Study
Martin G. Gregersen, PT, MSc; Marius Molund, MD, PhD

Injured side Uninjured side
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Concomitant Unstable and Stable Gravity Stress Tests on Weight-
Bearing Stable Weber B Ankle Fractures Treated Nonoperatively
A 2-Year Outcome Study

Gregersen, Martin G. PT, MSc;
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Robinson, Hilde Stendal PT, PhD; (*' Molund, Marius MD, PhD

Delvis ustabil: 3 (SD 9), n=61
Stabil: 2(SD 4), n=83

12 weeks 1 year
Time after injury

(0-100, lavere score = mindre symptomer)
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SCIENTIFIC ARTICLES

Concomitant Unstable and Stable Gravity Stress Tests on Weight-
Bearing Stable Weber B Ankle Fractures Treated Nonoperatively
A 2-Year Outcome Study

Gregersen, Martin G. PT, MSc; Robinson,

de Stendal PT, PhD; (:' Moluxd, Marius MD, PhD

Det gar like bra med disse..

...som med disse!
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Hjelper det
egentlig?
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Men skal man ikke bare legge pa .
en plate for sikkerhets skyld da?

> Foot Ankle Int. 2024 Mar 19:10711007241235903. doi: 10.1177/10711007241235903.
Online ahead of print.

Effects of Fibular Plate Fixation on Ankle Stability in
a Weber B Fracture Model With Partial Deltoid
Ligament Sectioning

Martin G Gregersen ! 2, Andreas F Dalen 3 #, Aleksander L Skrede 3 %, @ystein Bjelland 2 5,
Fredrik A Nilsen ¢, Marius Molund ©

Lateral translation [millimeters]
SER4a with PF compared to SER4a without PF

Robot measurement P
Dorsiflexion 10° .108 —_—
Neutral 181 —_—]
Plantarflexion 20° .689 >
X-ray measurement B2
Dorsiflexion 10° 116 —
Neutral .072 —_
Plantarflexion 20° .010 g

SER4a with PF compared to native

Robot measurement P
Dorsiflexion 10° <.001 *
Neutral <.001

Plantarflexion 20° < .001

X-ray measurement P
Dorsiflexion 10° .004
Neutral <.001 —————

Plantarflexion 20° <.001

-05 -04 -03 -02 -01 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

Improved stability - Reduced stability



Men skal man ikke bare legge pa
en plate for sikkerhets skyld da?

SER4a with PF compared to SER4a without PF
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Lateral translation [millimeters]

Robot measurement P
Dorsiflexion 10° .108 ®
Neutral 181 ®

Plantarflexion 20° .689

o mennile | R AKKE MER STABILT AV PLATA

Dorsiflexion 10° 116
Neutral 072 g
Plantarflexion 20° .010 @

SER4a with PF compared to native

Robot measurement P
Dorsiflexion 10° < .001
Neutral < .001

ER"MER"USTABILT E

X-ray measurement

NN USKADET ANKEL

Dorsiflexion 10° .004 ®
Neutral < .001 @
Plantarflexion 20° < .001 &
-0.5 -04 -03 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
Improved stability -—> Reduced stability



g X Aalesund
5 2 UNIVERSITY alesun
@ OF OSLO o ® SYKEHUSET OSTFOLD ?’\ BIOMECHANICS LAB

””””””

1. Anatomisk data stgtter at det
bakre dype deltoidligamentet er
beskyttet nar ankelen brekker

2. Biomekanisk data viser at ankelen er
ganske stabil sa lenge det bakre dype er
intakt, selv om resten av deltoidligamentet
har rgket

Dorsal (10°) Neutral Plantar (20°)
measurement

(5]
1
)y
Bl

rement (Talar shift, MCS)

Lateral Translation [mm]
N e o o

<

r

_- 3. Belastningsstabile ankelfrakturer far
generelt utmerkede kliniske resultater med

funksjonell ortose og belastning

4. Samtidig ustabil gravity stress test pavirker ikke
resultatet sa lenge belastet rgntgen er stabilt
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Nesten alle (98%) Weber B ankelfrakturer kan behandles
funksjonelt med utmerket klinisk og radiologisk resultat basert
pa stabilt belastet rantgen
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Department of Physical Medicine and Rehabilitation, @stfold Hospital Trust, Norway
2Department of Orthopaedic Surgery, @stfold Hospital Trust, Norway.

30rthopaedic Department, Alesund Hospital, Mgre and Romsdal Health Trust, Norway.
“Institute of Health and Society, Faculty of Medicine, University of Oslo, Norway

5Department of ICT and Natural Sciences, Norwegian University of Science and Technology (NTNU),
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