The complicated ankle fracture
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COMPLICATIONS IN

Red flags
Geriatric patient (poor bone quality)
Diabetes
Smoking

Alcohol abuse
Obesity
Compromised soft tissue

ANKLE FRACTURE
SURGERY
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Operative Versus Nonoperative Treatment of Unstable
L ateral Malleolar Fractures: A Randomized Multicenter Trial

David W. Sanders, MD, MSc, FRCSC,* Christina Tieszer, MSc, CCRP,*
and Bradley Corbett, PhD,T on behalf of the Canadian Orthopedic Trauma Society

Based on our results, demonstrating equivalent functional
outcomes with operative and nonoperative care, older and less
active mndividuals are likely to be safely treated with immobi-
lization. In younger patients, the observed risk of misalignment
supports a consideration of operative intervention.
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Syndesmotic injury
Tips and tricks



The syndesmosis "\ Q

Malreduction §~ »é

*  Weening B, Bhandari M: Predictors of functional outcome following transsyndesmotic screw
fixation of ankle fractures. J Orthop Trauma 2005;19(2): 102-108.

* Sagi HC, Shah AR, Sanders RW: The functional consequence of syndesmotic joint malreduction at a
minimum 2-year follow-up. J Orthop Trauma 2012;26(7): 439-443.

 Gardner MJ, Demetrakopoulos D, Briggs SM, Helfet DL, Lorich DG: Malreduction of the tibiofibular
syndesmosis in ankle fractures. Foot Ankle Int 2006;27(10):788-792

*  Frankel,vonRecumlJ,SudaAlJ,GritznerPA, Wendl K: Intraoperative three-dimensional imaging in the
treatment of acute unstable syndesmotic injuries. J Bone Joint Surg Am 2012;94(15):1386-1390.

Accurrate reduction of the syndesmosis is a
major factor in the resulting outcome



What to do???

Consider strongly anatomic fibular reduction
whenever possible

Direct visualization
— Anterior

— Posterior (reduction and fixation of posterior
malleolar fracture)

X-ray evaluation
Mortise + TRUE LATERAL

Arthroscopic evaluation



Direct visualization Anterior










Mortise view
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J Am Acad Orthop Surg. 2015 Aug;2 10-8. doi: 10.5435/JAA03-D-14-00233.
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Technical Considerations in the Treatment of Syndesmotic Injuries Associated With Ankle Fractures.

Gardner MJ, Graves ML, Higgins TF, Nork SE.
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Ankle fracture success

* To place the talus under the plafond
* To hold it there until union

> 90% do well, regaining 90% function



Calcaneo-talo-tibial nail
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Medial Malleolar Fractures: A Biomechanical

Study of Fixation Techniques

I Ty FOwLER, MD); KEvin . PUGH, MLD; ALan 5. Limsky, MD, 5cD); Benjasmin C. TAYLOR, ML;

BRUCE . FREMCH, M

Full article available online at ORTHOSuperSite.com. Search: 20110627-09

Fracture fixation of the medial malleolus in rotationally unstable ankle fractures typically
results in healing with current fikation methods, However, when failure occurs, pullowm
of the screws from tension, compression, and rotational forces is predictable. We sought
to biomechanically test a relatively new technique of bicontical screw fixation for me-
dial malleoli fractures. Also, the AQ group recommends tension-band fixation of small
avulsion type fractures of the medial malleclus that are unacceptable for screw fixation.
A well-documented complication of this technique is prominent symptomatic implanis
and secondary surgery for implant removal, Replacing stainless steel 18-gauge wire with
FiberWire suture could theoretically decrease symptomatic implants. Therefore, a sec-
ond goal was o biomechanically compare these 2 wnsion-band constructs

Using a tibial Sawbones model, 2 bicortical screws were compared with 2 unicortical
cancellous scrows on a servohydraolic wst frame in offser axial, ransverse, and wn
sion loading, Second, wension-band fixation wsing stainless steel wire was compared
with FiberWire under tensile loads. Bicortical screw fixation was statistically the stiffest
construct under ension loading conditions compared w unicontical screw fixation and
tension-band techniques with FiberWire or stainless steel wire. In fact, unicortical screw
fixation had only 10% of the stifiness as demonstrated in the bicortical technique. In a
diract comparison, tension-band fixation using stainless sieel wire was statistically stiffer
than the FiberWire construct.

Diex Fowder and Tavlor are from the Deparimenl of Orthopedie Surgery, Mownd Carmel Medical
Center, Drs Pugh and French are from the Department of Ovthopedic Surgery, Grani Medical Cenler,
and [ Laitsky % from the Depariments of Orthopedics and Bomedical Eagineermg, (o Siate URiver
sity, Columbis, (hio.
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True lateral

A, True lateral fluoroscopic image of the talar dome demonstrating the profile of
the posterior malleolus posterior to the fibula (oval). This fluoroscopic view can
then be compared with the preoperative true lateral image of the contralateral
ankle (B), focusing on the amount of posterior malleolus visible behind the fibular
cortex (arrowheads).

J Am Acad Orthop Surg. 2015 Aug;23(8):510-8. doi: 10.5435/JAAOS-D-14-00233.

Technical Considerations in the Treatment of Syndesmotic Injuries Associated With Ankle Fractures.
Gardner MJ, Graves ML, Higgins TF, Mork SE.
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Mean difference in anterior displacement and posterior displacement
MAX 2 mm




Postoperative evaluation

Posterior

Injury




Mean difference in anterior displacement and posterior displacement
MAX 2 mm

S [

TN mm

'—

he frInnt




Overcompression?

‘tf 4

3" 0.20 cm

0.35 cm
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Technical Considerations in the Treatment of Syndesmotic Injuries Associated With Ankle Fractures.
Gardner MJ, Graves ML, Higgins TF, Nork SE.




Foot Ankle Int. 2016 Feb 25. pii: 1071100716634791. [Epub ahead of print]

Increased Reduction Clamp Force Associated With Syndesmotic Overcompression.
Haynes J', Cherney S, Spraggs-Hughes A', McAndrew CM!, Ricci WM!, Gardner MJ?.
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Syndesmosis screws: How many, what diameter, where and should
they be removed? A literature review
AL, Peek ”, CE. Fitzgerald, C. Charalambides




Number of Cortices

Cadaveric 3.5mm screws

No difference

Retrospective Xray review

1 Vs two 4.5mm

Retrospective study
m\nlh loss of syndesmotic reduction

R Sawbone model

L Greater load to failure

N\ with 4. 5mm screws

Number of screws \ T

Cadaveric

Greater load to failure with 2 screws

Routine removal or not?

outcomes

M
ose and removed screws

Contradid intact and removed screws

b Cadaveric

Less i ith screw in situ

) erenadin dorsiflexion

p— R ——_
/_/—' ~—
{_ Position of screw 3
S — ___._/‘
Cadaveric " » > studies

Less widening with trans-syndesmotic screw



Spgrgsmal?

uk{i 06= IT EVERY VEAR —
WE A T tie winTer BrEAk [




Sporgsmal?

www.dallfree.com

"-'.-'.,f':-r':i::‘_"::'-': =

Well, the good news is that
we were able to save his leg.
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" Smoking
= 6 x risk for infection

" Dose-response relatioship
Ovaska et al. JBJS Am 2013, Nasell et al. JOT 2011

= Alcoholism

Ovaska et al. JBJS Am 2013, Hoiness et al. Injury 2003




= Diabetes / Hyperglycemia

= Factors predisposing to infections:
= Angio-/neuropathy
= |mpaired wound healing
= Dalayed fracture healing

Probability of healing (%)

40 60 80 100
m Ankle pressure a Toe pressure o TcPo2




