US Army Orthopaedics

Kevin D. Martin MAJ, MC
Orthopaedic: Foot & Ankle
Joint Special Operation Command Team Physician

Syndesmosis
Start to Finish

* What do I DO?

Syndesmosis Anatomy

r tibiofibular ligament (AITFL)

oning- 4mm

ament (IOL)
tioning- 1em with AIFTFL

embrane

inferior tibiofibular ligament (PITFLT)
- 44% stability

- Inferior transverse ligament

- **Deltoid ligament contributes to syndesmotic stability
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* Interosseous Membrane

« AITFL
—— Proximal Ass. Band
——— Primary Bands
4 - Distal Ass. (Bassett)

» Anterior Talofibular
Ligament

« Calcaneofibular
Ligament

» Posterior-Inferior Tibiofibular
Ligament
* Volkmann Tubercle

—» Poster: alofibular Ligament

Peroneal Groove
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natomic anchor point

Vascular Anatomy of the Tibiofibular Syndesmaosis

Peroneal artery
supplied the
erforating branch

63%

Injury results in
loss of the primary
blood supply to
anterior ligament

Mechanism of Injury

sccur when the foot is subjected to an
ile in a dorsiflexed position.

aisonneuve fracture

ion-talu

- High-Grade injury to the synde: is w: pi
minimally traumatized lateral ankle ligament
Am J Sports Med 2001)

- Lateral ankle sprains have a 17% rate of concurrent low-high grade
desmosis injury
* (de Cesar et. al Foot Ankle Int 2011)
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Diagnosis

Histo
* Fell in a hole

+ Worse walking up hills, pivoting

Stand and Walk

+ Single and Double leg heel raise

int
istance of
urn to sport (Nussbaum et a

Squeeze test- knee bent 90deg, compress tib/fib superio
midpoint of the calf

Dorsiflexion External
Rotation Stress Test

Dorsiflexion then External rotation of
the foot and ankle relative to the tibia
Can also have pt stand and rotate

Pain is a positive test

intra-rater and

dia
(Br J Sports

Crossed-leg
Test

Instruct the pt to place the

kneecap of the opposite leg,

with the pivot point at the

junction of the middle and
stal thirds o i

Pain reprodu
n the medial kr
e test
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Stabilization

test- if toe
lking

and/or jumpin

Fibular
Translation Test

- Grasp the Fibula and
ate in th
agittal plane




Radiographic Evaluation

ndard ht-be
nkle
Tib/Fib- remembe: isonneuve Injury

- Optional

* Sensitivity(100%), Specificity (93%), accur
+ JBJS Br 2003

Syndesmosis indicators:

- Increased tibiofibular clear space
- Medial border of the fibula and the lateral
border of the posterior tibia at the
incisura
1 cm prox. to joint line
< 6mm (A/p and Morti

reased tibiofibular overlap

Overlap of the lateral malleolu ]
anterior tibial tubercle

>6mm A/P

>1mm mortice

‘I Tibiofibular
|

/chlear space

Tibiofibular
overlap

- Increased medial clear space
- Should be equal to superior clear space,
ter than 4mm

of plain film:

adiographs for th
) fon of Supination-E n Fibular F
J. Brian Gill, MD, MBA; Timothy Risko, MD; Viorel Raducan,
MD; J. Speight Grimes, MD; Robert C. Schutt Jr., MD
J Bone Joint ¢

fracture.

Level of Evidence: Diagnostic Level I

Diagnosing Deltoid Injury in
Ankle Fractures

hould not
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Lambda
Sign

Fluid making

into the
syndesmosis
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4.5mm Shaver in the
Syndesmosi

- Remembe
sectioning the
AITFL=4mm

Why to perform an
Arthr

umatic
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The Role of Arthroscopy in the
Management of Fractures About
the Ankle

Anatomic restoration of the joint is the goal of management in
fractures about the ankle. Open reduction and internal fixation
(ORIF) is the standard of care for unstable anke fracturos;
however, arihroscopic management has been proposed. The use
of arthroscopic reduction and intemal fixation (ARIF) i Surgeon-
depandent. Repored indications for ARIF Include transchondral
talar dome Iracture, talar fracture, low-grade fracture of the distal
tibla, syndesmolic disruption, malleolar fracture, and chronic pain
following definitive management of fracture about the ankie. Among
the potential benefits are less exiensive exposure, preservation of
biood supply, and improved visualization of the pathology. Although
anhroscopy Is Increasingly used in the setting of trauma, the
offoctivenoss of ARIF compared with ORIF for management of
fractures of the distal tibia, malleolus, displaced talar neck, and
talar body has yet 10 be determinad. Most of these fractures are
sflectively managed with open

Comparison of Radiologic and Arthroscopic Diagnoses of Distal
Tibiofibular Syndesmosis Disruption in Acute Ankle Fracture

Tun Hing Lui. M.B.B.S.(HK), FR.CS.(Edin), FH.KAM(Onh), FHK.COS,
KaiYuen Ip. M.B.Ch.BACUHK), MR.CSAEdin), and
Hung Tsan Chow, M.B.B.S.(HK), M.R.C.S(Edin)
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Diagnosis of a tear of the tibiofibular
syndesmosis

THE ROLE OF ARTHROSCOPY OF THE ANKLE

M. Ochi, K. Oue, K. Na Y1
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lial Gutter

Medial Talus

Deltoid

Role of the Deltoid Ligament in
Syndesmotic Instability

Jafet Massr-Pugin, MB', Bart Lubberts, MB', Bryan . Yopaz, MDY,
Jonathon €. Walf, MD', Christopher W, DiGlovannl, MD',
and Danbel Guss, MD, MBA'

Conclusion: When evaluating the syndesmosis arthroscopically in a cadaveric model under lateral stress, neither isolated

coronal plane. In contrast,

disruption of the DL nor combined DL and AITFL injuries destabilized the syndesmesis in the
that included

the syndesmosis became unstable if the DL was injured in conj with partial synds

the AITFL and 10L
Clinical relevance: Disruption of the DL appeared to destabilize the syndesmosis in the coronal plane when assaciated

with partial disruption of the syndesmaosis (AITFL and 10L).
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deneie

Biomechanical Analysis of the
Individual Li buth

to Syndesmotic Stability

Thamas O, Clanton, MO, Brady T. Williame, BS', Jonathon 0. Backue, MD',
i}

lochti, MD', Scott R Whitiow, HD

Conclusion: The ligaments of the syndesmosis provide significant contributions to rotary stability of the distal tibiofibular
ljoint within the physiologic range of motion.

Clinical Relevance: This study defined normal motion of the synd and the b of injury.
The degree of instability was increased with each additional injured structure; however., isolated injuries to the AITFL alone
may lead to significant external rotary instal
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Maisonneuve Fracture

13
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Notice the absent, torn AITFL Mercedes Sign: Anatomic Reduction

30deg

Drill parallel to the §
joint line

15
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applying clam

on the late
malleolar ridge of
the fibula and the
center of the
anteropos

width on the tibia
10mm above the
joint line

ps Reduction of the Syndesmosis in Rotational ankle Fractures Phisitkul, Marsh. JBJS 2012

<

Normal 0sis ows for 2-5 degrees of external rotation
Translat

16



Inereased Reduction Clamp Force
[Associated With Syndesmotic
Overcompression

[Jacos Haynes, HD', Steven Chermey. MO, Amanda Sgraggs-Hughes, MA'
MO, M5, Willisen M. Ricel, HD',

Results: Synd oVRrComp {fibalar greater than 1.0 mm when compared with noninjured ankle)
was coen in | 1 of 21 padients (53%). Inoreased clamp foroe significantly correlated with syndesmortic overcompression. The
mean reduction clamp forces were 88 M for the undercompressed group, 130 M for the adequataly compressed group,
and |83 N for the avercompressed group.

Conelusion: This study demonstrated a significant corrolation betwaen incroased camp forces and syndasmotic
evorcomprassion, and dotermined objective forces that lead to overcomprossion. Our results indicate that surgeons
should be cognizant of the clamp force used for syndesmotic reduction

Level of Laved NI, | series, In with STROBE guidelines.

[Comparison of Clamp Reduction and Manual Reduction of Syndesmosis
in Rotational Ankle Fractures: A Prospective Randomized Trial

Young Hwan Park, MD ', Jeong Hwan Ahn, MD ', Gi Won Choi, MD*, Hak Jun Kim,

differed significantly between the 2 groups (p < 05). The clinical outcomes did not differ significantly between
the 2 groups 05). Although differences were found in the radiographic measurements, most syndesmoses in
Both groups were within the normal range at the final follow-up visit, and the 2 methods of syndesmosis
reduction provided similar clinical outee Accordingly. the results of the present study suggest that both of
thess methods are effective and reliable for reduction of the syndesmosis in rotational ankle fractures.

Aricke @ msamisunt

3D Model Analysis of Ankle Flexion
on Anatomic Reduction of a
Syndesmotic Injury

Jasen M. Schon, BS', Jacob D. Mikuls, BS', Jonathon D. Backus, MDY,
Melanie B. Venderley, BS', Grant . Dornan, MS', Robert F. LaPrade, MD, PhD',
and Thomas O. Clanton, MD'!

Conclusion: This study failed to reject the null hypothesis and demonstrated that ankle flexion at the time of syndesmatic
fixation with a suture-button construct had no significant in vitro effect on volume changes, fibular displacement, or
dorsiflexion capacity. However, in comparison to the preinjured state, suture-button repair resulted in significant

pression with respect to syndesmasis volume and medial displacement of the fibula.
Clinical Relevance: Ankle position at the time of syndesmotic fixation did not affect overall ankle ROM when using a
by onstruct; however, overcompression was observed in all positions. The clinical impact of syndesmotic

pression remains largely unk
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The Effect of Suture-Button Fixation on Simulated
Syndesmotic Malreduction: A Cadaveric Study

were malreduced compared with no
malreduced ankles in the suture
button group, and no difference was
found in the clinical outcomes of
both groups. Several studies have
suggested that syndesmotic malre-
duction is the most important inde-
pendent  predictor  of  clinical
outcomes.’*3 Suture buttons may
play a role in optimizing reduction
and mitigating the need for implant
removal; however, an implant-

7/23/2018

Fixation of Ankle Synd: ic Injuries: Comp of TightR

Fixation and
Fixation for A of d

B,

Gohar A Naqvi, Patricia Cunningham ‘Beradette Lynch, Rose Galvin and Nasir Awal

Am J Sports Med 2012 40: 2828 originally published online October 10, 2012

Background: Ank

arr 1 of
malreduction iohiRope group showed
p E S

ant difference between the TightRope and syndesmatic.

y Indopenc

Conclusion: The results of this study indicate that 1

therefore, care should be taken 1o reduce th
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The primary o neasure, malreduction of synde:
mosis, was ulwnnwu on the bas oflho prf.doﬁnod crite
rion uf a I Jiffe
o 1 (Table 3). No case aanh Educlmn wa
crlw.-r\e«l n the TightRope proup. However, of llle 28
ankles in the syndesmotic screw group, § (217 1

lreduction of the syndesmeosis (P = 04, F; )mr exact
test) (Figure 6). Therisk of malreduction was
in the syndesmotic screw group than in th 'Tight]{(!pe
Eroup.

Ak

Incisura Morphology as a Risk Factor
for Syndesmotic Malreduction

Steven M. Cherney, HD', Amanda G. Spragps-Hughes. MA',
Christopher M. MeAndrew, MD, MSe', William M. Ricel, MD',
and Michaol |. Gardmer, HD'

Results: There was a significant correlation between more shallow syndesmoses and increased anterior translation of the
fibula in the incisura (r = ~0.63, P< .001). Six of 8 patients with “shallow” (2.5 mm) incisura were anteriorly malreduced
greater than or equal to 1.5 mm compared to the contralateral ankle. The anterior malreduction rate in those with a
shallow incisura was significantly greater than in the “non-shallow”" patients (P < .001). There were 9 patients with incisurae:
greater than or equal to 4.5 mm deep. Five of the “deep” patients had posterior malreductions greater than or equal to
1.5 mm. The posterior malreduction rate in the “deep” group was significantly greater than the “non-deep” patients (P =
02). There was a significant correlation between increasing syndesmotic depth and increased malrotation (= 46, P=01).
Conclusion: Syndesmotic morphology was found to be associated with specific malreduction patterns. Shallow
syndesmoses were correlated with anterior fibular malreduction, and were less likely to be malrotated. Conversely, deep
syndesmoses predisposed to posterior sagittal plane and rotational malalignment. Preoperative CT scans that assess the
syndesmosis morphology may allow surgeons to alter reduction strategies to avoid syndesmotic malreduction.

Level of Evidence: Level Ill, retrospective cohort study.

Weeks 0-2:
- Splint NWB
- ASA 81mg BID (5,600ft)
Weeks 2-4:
CAM boot, Foot Flat weight bearing
tive ankle range of motion 5- 10 times daily out of boot
Calf pumping
Alphabet rotations, write the alphabet with your foot, motioning
ach letter in the air, twice daily or more
ded (20 minute intervals)
Compressive stocking
- Pain/swelling/DVT

19
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Weeks 4 - 6:
CAM Boot 50% WB

Underwater treadmill IRONHORSE GYM), Chest deep water

Joint Fo and Torques

when walking in shallow

Water

Vol 44, Issue 6, April
)-1175

The observed subjects' apparent weight in water was
about 35% of their weight on land and they were about 2.7
times slower when walking in water. When the subjects
walked in water compared with walking on land, there
were no differences in the angular displacements but
there was a significant reduction in the joint torques which
was related to the water's depth. The greatest reduction
was observed for the ankle and then the knee and no
reduction was observed for the hip. All joint powers were
significantly reduced in water. The compressive and shear
joint forces were on average about three times lower
during walking in water than on land. These quantitative
results substantiate the use of water as a safe
environment for practicing low-impact exercises,
particularlv walkina.

20
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ception/ Balance/
c

Pool Therapy

1ly under utilized by my

21



7/23/2018

Continue appropriate previous exe
0 Week 6 100% you should be Full WB in boot
o Discont ou feel stable at 100%

vithout pain then tr;
1mill, avoid uneven surf

Weightbearing Advancement
- Underwater Treadmill at 3 wks
- Ultra G

Curve, Standard Flat treadmill, Then Outside on flat ¢

chest level water (Iron Horse Gym)

und

22
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Thanks for the opportunity to
present

+ Anybody Need a FOOT & ANKLE guy in 2020??? Lets
Talk...
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