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The Syndesmosis

* Indications
+ Subluxation
+ Instability

* Technique
+ Fluoroscopic

+ Open
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Does Perfection Matter?

The Functional Consequence of Syndesmotic Joint
Malreduction at a Minimum 2-Year Follow-Up

H. Claude Sagi, MD, Anfan R. Shah, MD, and Roy W. Sanders, MD

» 78 Patients
* CT scan at 2 yrs
e Functional outcomes

The Functional Consequence of Syndesmotic Joint
Malreduction at a Minimum 2-Year Follow-Up

H. Claude Sagi, MD, Anfan R. Shah, MD, and Ray W Sanders, MD
* 2/ 13 (15%) Open
» 24/ 55 (44%) Closed
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The Functional Consequence of Syndesmotic Joint
Malreduction at a Minimum 2-Year Follow-Up

H. Claude Sagi, MD, Anfan R. Shah, MD, and Ray W Sanders, MD

TABLE 2. Outcome Scores as a Function of Quality of
Reduction of Syndesmosis

Anatomic

Reduction Malreduction Significance
SMFA (functional) 12.0 27.0 <0.05
SMFA (bothersome) 183 30.8 NS
SMFA (emotional) 19.7 32.0 NS
Olerud/Molander 46.3 72.7 <0.05

SMFA, Short Form Musculoskeletal Assessment; NS, nonsignificant.
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The Functional Consequence of Syndesmotic Joint
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H. Claude Sagi, MD, Anfan R. Shah, MD, and Ray W Sanders, MD

TABLE 2. Outcome Scores as a Function of Quality of
Reduction of Syndesmosis
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Reduction Malreduction Significance
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Syndesmosis

« Anterior TF \|
* Posterior TF

* Interosseous ﬂ'
+ Location varies
*Snedden 2000

e Anterior inferior

Indirect Injuries

e Rotation ‘
+PE
+SE

» Abduction
+PA

 Level of fracture
+At or above the syndesmosis
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Can be this....

Avulsions vs Tears
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23 year old man

Marginal Impaction




Treatment

Final Postop

Avulsions vs Tears

N
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19 year old woman

Treatment




Healed

Instability

* Weber B injuries

+Incidence :
+Indications for fixation ‘

* Weber C injuries
+ Almost all

+ Posterior malleolus?

Weber B, SE Pattern
* General Criteria

* Instability after bony fixation
+ Bimalleolar
*Type of medial fracture
*Cotton test
+ Lateral malleolar
» Stress test
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Boden

* Recommendations

+ Height of fibula above joint

+ Medial injury
*Malleolar fracture
*Deltoid injury

+ Design flaws

+ Clinical failures

+ Time to healing

Stress Examination
* Syndesmotic instability

* 104 / 291 (36%) ankles

* Bimalleolar fractures
+ 30%

e Lateral malleolar fractures
« 40%

Stress (+) SE4

* 41% Syndesmotic Injury

Presentatio Stress United
n MCS (mm) MCS (mm) MCS (mm)

Casted

(43) 2513 501£.6 255x.4

ORIF fibula

32) 266x.4 6.09t.9 241*+.3

ORIF fibula +

syndesmosis (24) 280x.4 751%x2 2.50*.3
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32 Year Old Woman

b g

S/P ORIF
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Weber B Injuries

* Associated with
syndesmotic instability

* General criteria abandoned

* Individual evaluation of all
cases intraoperatively

Does it Matter?

* Must we fix them?

* What happens if we don’t?

11/21/2016

Syndesmotic Fixation in Supination-External R ion Ankle Fractures:
A Prospective Randomized Study

Harri §. Pelarinen, MO Taplo £ Flinkkils, MD, PHD; Pasi P. Ofionen, MiSe; Pekka . HyvOnen, MD, PhD; Manzi T, Lakovars, MIY,
Jubmes | Leppélabel, MD, PRD; Jubds Y. Ristinkemi, MD, PR

11



11/21/2016

Syndesmotic Fixation in Supination-External R ion Ankle Fractures:
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Syndesmotic Fixation in Supination-External R ion Ankle Fractures:
A Prospective Randomized Study

Harri §. Pelarinen, MO Taplo £ Flinkkils, MD, PHD; Pasi P. Ofionen, MiSe; Pekka . HyvOnen, MD, PhD; Manzi T, Lakovars, MIY,
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My Take

e Surprised

+ Have done many revisions when
injuries are missed

+ No difference found if screws used
+ Why take the risk...

* But...VERY interesting study
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Does Syndesmotic Injury Have a Negative Effect on
Functional Outcome? A Multicenter Prospective Evaluation

Jody Litrenta, MD,* David Saper, MD,® Pawl Tornesta 1, MD.* Laura Phicffer. MD, 1
Clifford B, Jones, MD,} Brian F. Mullis, MD.§ Kenneth Egol. MD,| Cory Collinge, MD,T
Ross K. Leighton, MD.** William Ertl, MD, 1+ William M. Ricci, MD.}} David Teague, MD,

and Janos P. Ertl, MD§

TABLE 3. SMFA—Mixed Linear Regression
Syndesmaotic Injury Adjusted Mean
Week 6 Yes 36.49
No 35.86
Week 12 Yes 28.83
No 22.68
Week 26 Yes 15.66

14.79
Week 52 13.51
. 10.96

Adjusted Mean

a7
1935

Does Syndesmotic Injury Have a Negative Effect on

Functional Outcome? A Multicenter Prospective Evaluation
Jody Litrenta, MD,* David Saper, MD,® Pawl Tornesta 1, MD.* Laura Phicffer. MD, 1
Clifford B, Jones, MD.} Brian H. Mullis, MD.§ Kenneth Egol, MD,|| Cory Collinge, MD,T
Ross K. Leighton, MD,** William Ertl. MD, 71 William M. Ricci, MD,. 2} David Teague, MD, 1

and Janos P. Ertl, MD§

SMFA*
70
1LY

P Value

* Type “C”

* Above the
syndesmosis

e Assumes tib - fib
dissociation
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Operative Indications

* Instability after bony fixation
+Bimalleolar
*Type of medial fracture
* Cotton test
+ Lateral malleolar
e Stress test :
« In liu of fibular fixation "
+ Stabilizes fibula as well

Fixation

» After fixation

* Instead of fibular
fixation

Fixation

o After fixation

» Instead of fibular
fixation

11/21/2016
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Syndesmotic Injury
e Instability is NOT just posterior

* Rest ankle, not heel on bolster
+Avoids anterior subluxation

* Don’t forget the lateral
radiograph

%’,

Syndesmotic Instability

Syndesmotic Instability

-+
P

15



11/21/2016

Weber C

Anterior Instability

S/P ORIF
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R?construction

Fibula
Repositioned
Posteriorly

Syndesmotic Reduction
 Periarticular clamp

Reduction Technigques

* Ankle position

o

* Fluoroscopy

* Open methods
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Reduction
* Position of ankle

+ Dorsiflexion == |ateral subluxation

e Can cause malunion

Ankle Position

» Dorsiflexion = malreduction
» Dorsiflexion not necessary

* Position of the foot irrelevant

» Make sure syndesmosis is
anatomic

Cadaveric Study

Before Fixation After Fixation

11/21/2016
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Syndesmotic Injury

"

i

Fluoroscopic Method
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Syndesmotic Injury

How Do We Do

* Lateral radiograph
* 90% NPV for unreduced
* 4 Traumatologists
» Varied (best was 100%)

Reduced | Anterior | Posterior | 2.5mm displaced | 5.0 mm displaced

11/21/2016

PPV | 70%|  90%|  75%
NPV 90% B3% 77%
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Maintain Length

Maintain Length

Al
! I : :
. 4

i
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Bimalleolar Weber C

S/P ORIF

"

Perfect Laterals!

Posterior @ |

11/21/2016
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Re-opened

Malreduced

Malreduced
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Reduced
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CT Confirmation

11/21/2016

Long-Term Outcome of Pronation-External
Rotation Ankle Fractures Treated with
Syndesmotic Screws Only

* 50 Patients
* Average F/U = 21 yrs!

« OAin 49%

+2 Fused

* 92% G/E AOFAS scores
« Pain explained variation

PhiD. Sjoerd AS. Stufkens, MDD,
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My Take

* One evaluator “not anatomic”
+ No strict criteria for measurement

* No fracture types (B vs. C)

* No method of closed reduction

e Fellows....

» Stresses need for reduction!

How Do We Do

* Lateral radiograph
* 90% NPV for unreduced
* 4 Traumatologists
 Varied (best was 100%)

Reduced | Anterior | Posterior | 2.5mmdisplaced | 5.0 mm displaced
PPV | 70% | 90% | 75% | 74% | 92%
NPV 90% B3% 77% 78% 83%

If Not Sure...OPEN!

* Where do you look?

e Incisura?

* Shapes very B A

+Very curved

+ Very flat

e Joint!!!

26



Joint Reduction

Incisura

Why is the Joint Better?

* 10 cadaveric ankles

* AP depth
+ At Joint

+1cm above Joint

11/21/2016
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Answer ...
At joint corner vs incisura

 Joint better p = 0.0001
«0.7 £0.7

e Fibulato incisura
difference

+2mm at joint

+H6mMmatlcm

ArtictilaliStirfac _e"?d uction
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Laterals

[}
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The Radiographic Fate of the Syndesmosis after Trans-syndesmotic
Screw Removal in Displaced Ankle Fractures

Thomas H. Jordan, DPM ', Ross H. Talarico, DPM?, John M. Schuberth, DPM ?

11/21/2016
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Fate Over Time

Koenig, Tornetta, et al

» 166 Patients
+ 35% Removed (patient choice)
+ 84% Remaining loose or broken
+ Did NOT lose reduction at all!
+ 0.5mm difference if removed

Tibia-Fibula OL Tibio-Talar MCS

11/21/2016

Postop Final Preop | Postop Final

6.89 7.35 4.24 2.31 2.05

3.29 3.02 4.73 2.19 2.21

Song, et al AAOS ‘12

e 15 Patients

* CT of syndesmosis
+ Postop and 30D after removal

* 6 (40%) malaligned
+ 5/6 (83%) too posterior
* 5/6 (83%) Aligned at 30 days

» Self center!!

My Take

e Initial reduction is not final

e Fibula settles without ankle
subluxation

e Minimal translation probably ok

* Screw removal?

+ Two studies with different criteria
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Screw Removal?

» Sanders, et al
+ Broken, loose or removed > intact
» Egol, et al
+ Syndesmotic fixation = worse outcome
» Wikeroy, et al
+ 3 Vs 4 Corticies not different
* Obese, PM worse &\_\

« Miller, et al 1.0
+ Removing increased ROM + outcome

Syndesmotic Screws
e Leavein along time

e Minimum 12 wks

e Removal?

“Flexible Fixation”

* Not as strong

* Forsythe, et al '08

+ More displacement at all loads

* Multiple trials

+ Seemigly good results
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Technical Issues

Have Seen Failures

A Prospective Randomized Multicenter Trial Comparing
Clinical Outcomes of Patients Treated Surgically With
a Static or Dynamic Implant for Acute Ankle
Syndesmosis Rupture

Méttssa Laflame, MID.* Evierne L. Belzile, MD.# Live Bidard, M.} Michel
Mark Glazebrook, MD,

van den Bekerom, MD.§
and Siiphane Pelet, MDD, PhiD, F ClY

* Only one screw or Tightrope
* Even for high type C (n?)

+ No way to maintain length!

* No relevant difference at any
time point

* Reduction? Radiographic?
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Summary
* Fix for subluxation, instability

* Reduce the talus P
+Avoid clamps £
* Fluoroscopy -

+ Beware posterior malleolus

* If any question, open the joint

Controversies
* Remove screws?

* Flexible fixation?

e Timing of
weightbearing?

* Weber B SE pattern
mild instability
+ Fix or not?

Boston Medical Center

_—
-~
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