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Abstract

Introduction and Purpose: Improper alignment, malreduction and neglecting to foresee syndesmotic
injuries in ankle trauma led to persistent post-operative ankle pain, delay in recovery and early arthritic
changes of ankle joint. The treatment of distal tibiofibular syndesmotic injuries is a major concern in
ankle injuries. The objectives of this study are to have Preoperative suspicious, assessment of mode of
injury, stress x-rays and intraoperative test for all ankle injuries to avoid missing syndesmotic injuries
and thereby the treatment.

Materials and Methods: This is a prospective study of 28 ankle injuries diagnosed to have a
syndesmotic injury. All cases are due to RTA or falls while walking. Mostly of Weber type b and c.
Compound grades I, Il & 111 A were also included. After clinical and radiological investigations, the
diagnosis was confirmed and intraoperative test was done and bimalleolar fracture was fixed first then
syndesmotic injury fixed with either single or double cortical screws and with 3 or 4 cortex purchase.
Postoperative check x-rays taken for checking the proper reduction of the syndesmotic joint and level of
screw placement. Postoperative outcome were measured using the AOFAS score chart.

Results and Discussion: Results of our study show excellent (AOFAS 90-100) in 17 cases, good
(AOFAS 80-89) in 9 cases, fair (AOFAS 70-79) in 1 case and poor (AOFAS less than 70) in 1 case. With
this, we come to the conclusion that (1) pronation external rotation injury is the common type. (2)
Diagnosis of distal syndesmotic injuries and fixing it is very much important for having a pain-free stable
ankle joint, early mobilization and preventing ankle joint arthritis. (3) Three cortical or four cortical
purchase of syndesmotic screw is not significant in postoperative maintenance of reduction. (4) There is
no definitive disadvantage if the syndesmotic screws were not removed.

Keywords: Prospective, radiological, functional, syndesmotic, fixation

Introduction

The lower extremity is the most common region of injury in road traffic accidents and other
sports activities like running, jumping, twisting. One of the most common injuries faced by a
practicing orthopaedic surgeon is the injuries of the ankle. We also see many numbers of cases
treated by native bone setters and the patients present to our OPD with crippling disabilities.
These ankle injuries are life challenging when coming to sports and athletes, for people
working on uneven surfaces (our farmers). So, these ankle fractures are of utmost importance
for being suspected, early diagnosed, and treated accordingly. For all these, we must be aware
of the normal anatomy of the ankle joint, its biomechanics, its bony and ligamentous
involvements, its pathology, clinical and radiological methods for diagnosing, and it’s
potential for healing.

In 1950 Lauge-Hansen gave a classification with a simplified form that associates the fracture
pattern, the mechanism of injury. Another classification is the Denis-Weber classification
based on the fracture location compared to the distal syndesmotic joint. The AO/OTA
classification of malleolar segment fractures is one of the most frequently used systems for
classifying malleolar fractures. It takes the Danis-Weber classification into account and can be
correlated to the Lauge-Hansen classification.
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The management of these fractures are varying with time, and
increasing availability of imaging modalities like MRI. Quenu
E. Du @ first published a case of tibiofibular diastasis after
ligamentous disruption more than a century ago. This has
increased the interest for further research studies on these
injuries and controversies in treatment modalities have been
raised.

Aim of the study: To evaluate the functional & radiological
outcome of syndesmotic injuries associated with various
ankle fractures treated with a syndesmotic screw.

Our objective is to evaluate the clinical and radiological
measures by assessing the syndesmotic injuries, Anatomical
reduction, Biomechanics of syndesmotic ankle injuries.

Epidemiology: Ankle injuries account for 10% of all the
fracture (Tim white, Kate bugler) ! and is the second most
common type in lower limb fractures next to hip fractures. In
that, syndesmotic injuries occur in 1-18% of all ankle sprains
(Angelo Del Buono et al.) %1, The mean age of injury is about
45 years. It’s having a bimodal distribution with a peak
incidence of ankle fractures in younger men and older
women. The evidence for obesity as a risk factor comes from
the international GLOW study of 60,393 women. It was found
that obese women over the age of 55 years were significantly
more likely to sustain an ankle fracture than nonobese
women. Open injuries of the ankle are also common in low-
velocity injuries. There is also specific epidemiology of
specific fracture patterns. The AO/OTA type c fracture is
more commonly due to falls from height or road traffic
accidents, while the AO/OTA type A or B is more common
with simple falls. There is also a change in epidemiology with
time. Between 1950-1980 there was an increased incidence in
elderly females and younger males. In recent times, the
incidence in young males has been static, while there is an
increase in incidence among older females. The trabecular
pattern of the distal tibia in elderly patients with ankle fracture
are abnormal, depleted and the bone quality is much reduced
when compared to uninjured controls. So, this fracture can be
considered as a true osteoporotic fracture. The highest risk
appears to occur in high-velocity contact sports (football,
kabaddi, etc) where there is a demand for the intensity of
play, twisting, and risk of collision. Jones and Amendola 2
found that time lost from the sport because of these injuries
varied with 10 to 14 days and up to 52 days. Boytim et al. [8]
compared the return to play of high ankle sprains with routine
ankle sprains and found that the individuals with high ankle
sprains missed on average 1.4 games and 6.3 practices.

Inferior Tibio Fibular Joint

The ankle joint
Tibia
Fibula
Posterior inferior tibiofibular ligament
Posterior talofibular ligament
Anterior inferior tibiofibular ligament
Anterior talofibular ligament

Heel bone Calcaneofibular  Plantar fascia
(calcaneus) ligament

Fig 1: Lateral ankle ligaments
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The inferior tibiofibular joint is a syndesmotic joint between
the convex surface of the distal fibula and the concave surface
of the distal tibia. The distal fibula is firmly attached to the
fibular notch of the tibia by syndesmotic ligaments. The
stability of this joint is very important for the functioning of
the entire limb.
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Fig 2: Posterior ankle joint

The ligaments are

= Anterior inferior tibio-fibular ligament
= Posterior inferior tibio-fibular ligament
= The transverse ligament

=  The interosseous ligament.

Anterior Inferior Tibio-Fibular Ligament: It is the
strongest ligament in this syndesmotic joint. It is attached in
the tubercle of Chaput present on the anterior aspect of the
tibia and the other end on the tubercle of Wagstaffe on the
fibula. Fibers increase in length from proximal to distal. So,
the distal Fibers are the longest. The function of this ligament
is not only to hold the fibula tight into the incisura but also to
prevent excessive fibular movement and external talar
rotation.

ik 1 .
vl 2 -
~
Amarolaterai Tiblal 4
(Tilaux-Chaput) b\unn .
Tuberde

Fig 3: Anterior ankle joint

Posterior Inferior Tibio-Fibular Ligament: The posterior
inferior tibiofibular ligament has two components. The
superficial and deep components. The superficial fibers
originate from the posterior tubercle of tibia and run
obliquely, distally and laterally to the posterior aspect of
lateral malleolus. This ligament holds the fibula close in the
incisura. The deep component is the transverse ligament. It is
thick and strong. Its fibres are twisted. It passes from the
posterior tibial margin to the osteochondral junction on the
posteromedial margin of distal fibula. The location of the
transverse ligament below the posterior tibial margin prevents
posterior talar translation. The ligament creates a posterior
labrum deepening the articular surface of the distal tibia. It
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fills in the posteromedial aspect of the lateral malleolus,
deepening the mortise and increasing joint stability.

Interosseous Ligament: The interosseous ligament originates
from the anteroinferior triangular segment of the medial
aspect of the distal fibular shaft and then courses to insert on
the lateral surface of the distal tibia. It is the thickening of the
inferior part of the interosseous membrane. It helps in mild
separation between the lateral and medial malleolus during
dorsiflexion of the ankle.

Functional Anatomy and Biomechanics

The distal tibiofibular joint is a syndesmatic joint and its main
function is to accommodate the talus while in dorsiflexion and
plantar flexion. Dorsiflexion can be described as a movement
of the dorsum of foot towards anterior aspect of tibial shin.
Plantar flexion is the movement of foot away from tibia. The
normal range of movement at ankle is between 15 to 20
degrees in dorsiflexion and 45 to 55 degrees in plantar
flexion. The trapezoidal-shaped talus requires accessory
movements to gap and approximate the mortise during the
sagittal plane movement of ankle. The anterior aspect of the
superior talar surface is 3-4mm wider than it posterior aspect.
The syndesmotic joint acts as a spring to widen the mortise to
accommodate the talus while in dorsiflexion and then it
recoils itself while in plantar flexion. Ankle stability is more
in dorsiflexion and decreased in complete plantar flexion.

In spite of decreased bony stability in plantar flexion the
posterior part of talus remains inside the mortise due to talar
rotation. Inversion, eversion, supination and pronation are the
movement at the subtalar joint. Inversion is called as inward
movement of the sole of foot, and eversion is outward
movement. Supination is the combination of foot adduction,
calcaneal inversion and plantar flexion. Pronation is the
combination of foot abduction, calcaneal eversion and
dorsiflexion. Normal range of inversion 20 to 30 degrees,
eversion 5 to 15 degrees.

Injury to Tibiofibular Syndesmaosis

A careful history taking, physical examination and a high
degree of suspicion are important in getting a correct
diagnosis of the syndesmotic injury.

When the force disrupts the congruency of ankle mortise, the
syndesmotic injury occurs. Injury to syndesmosis can occur to
any of the following structures. The first and the most
common to be injured is the AITFL, followed by PITFL, the
transverse ligament and the interosseous ligament.

External rotation is greatly increased by incising both anterior
aspects of the deltoid ligament, the anterior tibiofibular
ligament or the posterior talofibular ligament. Hence the
rupture of the distal tibiofibular structures occurs only with
external rotation injuries. ATFL injury alone is a rare and
complete rupture of the distal TF structures are mostly
combined along with it.

The main function of the distal ankle ligaments is primarily to
prevent the lateral displacement of fibula from incisura
fibularis. When the diastasis occurs, there will be a separation
of the syndesmosis, rupture of TF ligaments, the deltoid
ligament and the lateral malleolus fracture above the ankle.
Diastasis without fibular fracture can be classified into two
categories.

= The latent diastasis

= The frank diastasis

In latent diastasis the mortise will not widened in a normal x-
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ray, but when a stress view is taken the widening will be
visualised.

In frank diastase is the widening of the mortise can be
visualised in a routine x-ray.

Injuries to the syndesmosis ligaments are mostly incomplete
and occurs in association with other bony or ligamental
injuries. Depending on the mechanism of force involved, the
ATFL can be sprained or even avulsed from the tibia or
fibula. Continuous application of external rotation force can
rupture the Tibiofibular ligaments and the interosseus
membrane and possibly cause an oblique or spiral fracture of
the fibula.

Mechanism of Injury

The most common type of injury-causing syndesmotic
disruption external rotation injury and hyperdorxiflexion
injuries. In pronation external rotation injuries, the talus is
unable to rotate within the mortise and tends to displace the
lateral malleolus and thereby disrupting the ATFL and
superficial PITFL, the transverse ligament, or a combination
of all these. The twisting injury may also tear the interosseous
membrane or even fracture the proximal fibula.

ROTATION
FORCE

PRONATION
POSITION

Fig 4: Pronation external rotation

Isolated syndesmotic injuries, without bony injury, are
thought to occur mainly from forced dorsiflexion and external
rotation in combination with axial load.

The syndesmotic ligaments are in a fully taut position when
the ankle is either in maximum dorsiflexion or plantar flexion.
And when the external rotation force occurs at the ankle
causes the talus to press against the lateral malleolus. This
rotational movement first ruptures the AITFL and. if the
rotational movement continues, then it injures the
Interosseous membrane and then the PITFL. In skirting and
skiing the boot does not allow any sagittal plane movement
and this results in excessive external rotation and injury to the
syndesmosis. Ankle mortise is widened due to excessive
dorsiflexion also. Normally dorsiflexion causes the
interosseous ligament to become taut. Since the anterior
aspect of talus is wider than the posterior part, the wider
portion of the talus pushed the malleoli apart during the full
dorsiflexion. This excessive force can rupture the
syndesmosis ligaments. Hyper dorsiflexion type of injuries is
seen in jumping and running sports activities where the foot is
planted in the ground and the person falls forward. In skirting
the person falls forward and the ankle is hyper dorsiflexed on
his board resulting in syndesmotic injury. The chance of
hyper dorsiflexion type injury is low when the knee is in an
extended position due to the increased tightness of
gastrocnemius muscle. Syndesmotic injuries can also occur in
severe inversion/eversion of ankle sprains. Maximum
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eversion of the subtalar joint can rupture the deltoid ligament,
and the force of the talus pushed the fibula laterally, there by
damaging the syndesmotic ligaments. Severe inversion
injuries cause the lateral ankle ligaments to strain and can also
disrupt the ankle mortise and stability of fibula. In the
mechanism of inversion/eversion, the distal fibula the medial
malleolus or the lateral malleolus usually get fractures before
the rupture of the syndesmotic ligaments. Bony injury does
not always reliably reveal the underlying ligamentous injury -
stress tests including external rotation of the foot and
stressing the fibula with a bone hook.

Clinical features will be

¢ Swelling of ankle and foot

e Tenderness over the swelling

e Ankle deformity

e Most of the cases have high soft tissue swelling, but open
injuries are comparatively low.

Usually, there will be the adequacy of distal neuro

vascularity. But have to be checked and documented.

Type A

= Below level of the ankle join
Tibiofibular syndesmosis intact
Deltoid ligament intact

Medial malleolus often fractured
Usually stable

9
¢

A
. of the ankle joint T
= Syndesmosis intact or partially torn . -
= No widening of distal tibiofibular articulation J"
= Medial malleolus may be fractured
= Deltoid ligament may be torn
- Variable stability
R

Type C

= Above the level of the ankle joint
= Syndesmosis disrupted

= Widening of distal tibiofibular articulation
= Medial malleolus fracture

= Deltoid ligament injury

= Unstable (requires ORIF)

s
¢

D
Fig 5: Danis —weber classification
Supination Pronation
Foot position g g
Adduction External rotation Abduction External rotation
Movement

Fig 6: Lauge-Hansen classification
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Jribudar fracture Danis-Weber Lauge-Hansen (stages) AD/OTA
Inira TypeA Scpination adduction (SAD) A1 (Bolsted laterdl)
ndesmotic 1. Trassverse fracture of lateral maleoks A2 (lteral, medl)
2. Verticalfracture of medial matloolus A3 (teral, medil, posterior
Trans syndesmotic Type8 Supination extemal rotation (SE8)
1. Injury oL ATRL 4482 (e b medial) )
2. Low oblique/shont spiral kracture of lateral malleckss 483 (uteal, medal, posterior
3. Injury of PITRL o¢ fracture of posterior malieokss
4, Deftoid bgament injury o fracture of medial malleolus
Supta-syndesmotic TypeC Proaation exteenal rotation (PER) 441 (simple Gaphysedl)

1. Deftoid bgament injury or kracture of medial malfeolus
2. Injury of ATRL

Q2 (mubiragmentaxy)
4403 (prosimal)

3. High cblique/spiral iracture of distal fbuls

4. Injury of PITFL or fracture of postenice maleokus
Pronation abduction (PAB)

1. Deftoid bgament injury or fracture of medial malleolus
2. Injury of ATRL

3. Tracsverse o comminuted fracture of distal fidda

Fig 7: Comparison of classification

Ankle fracture classification

Weber A = Lauge Hansen Supination adduction
Weber B = Lauge Hansen Supination external rotation
Weber C = Lauge Hansen Pronation external rotation

Investigations

Clinical tests

External rotation stress test (Kleiger test): First, stabilise
the distal part of leg with knee in 90-degree flexion and then
externally rotate the foot. This will lead to widening of tibio-
fibular syndesmotic joint and if injured, will be painful.

\

. 114

\ \o 7
)

Fig 8: External rotation stress test

Squeeze test: This test is done by compressing the proximal
part of the fibula to the tibia, this will separate the two bones
distally and will cause pain if there is a syndesmotic injury.

Syndesmosis squeeze test

Fig 9: Squeeze test
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Forced dorsiflexion test: The ankle is dorsiflexed forcefully
either manually or with an athletic tape, there will be pain and
this pain will decrease when the manoeuvre is repeated while
compressing the distal end of the tibia and fibula. This
suggests the presence of syndesmotic injury.

Crossed-leg test: It is done by crossing the injured leg over
the uninjured leg while the patient is seated. A gentle
downward pressure to the knee of the injured leg will cause
pain suggesting syndesmotic injury.

D 2012 MARCIA MARTSOCK

Fig 10: Crossed-leg test

Intraoperative tests: The hook test is done intraoperatively
after fixation of fibula. The fibula is distracted using a bone
hook separating from tibia, under fluoroscopy. If there is no
displacement then the syndesmosis is intact if there is more
than 3-4mm displacement, then it suggests syndesmotic
injury.

Fig 11: Hook test

Cotton test: It is done by stabilising the distal tibia and fibula
with one hand and a thrust is applied from the medial to
lateral side on the hindfoot. The test is said to be positive with
syndesmotic injury if a lateral translation of more than 3-
smm.

Radiological Findings in Normal Ankle Joint
The common radiological investigation is an x-ray of the

www.orthopaper.com
ankle anteroposterior view, lateral view and mortise view.
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Fig 12: Radiological position

The normal findings are

= Tibio fibular overlap of more than 5mm on AP view
= Tibio fibular clear space less than 5mm

= Medial and superior clear space should be equal

IESPaGeE

—

Fig 13: Normal values of ankle joint x-ray

1. External rotation stress radiographs can differentiate
between frank diastasis (That’s evident on static
radiographs) and latent diastasis (which is evident only
on stress radiographs).

2. Diastasis occurs primarily with posterior displacement of
the fibula and is best seen inlateral radiograph.

3. Comparisons with radiographs of the contralateral limb
will be helpful if there is doubt about the presence of
diastasis.

4. Ct scan of ankle gives an accurate position on the tibio
fibular displacement in cross-section views and also in
the post-surgery assessment of the syndesmosis
reductions

5. MRI has been shown to have a more accurate assessment
of syndesmotic injuries that corresponds to the
arthroscopic views. In chronic injuries and instabilies, it
is more helpful.

Preoperative planning: Radiolucent operating table, Supine
positioning of the patient with a bolster under the ipsilateral
buttock, Fluoroscopy located on the contralateral side.

Materials and Methods
Our study is a Prospective study over a period of One and a
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Half years (June 2020 to November 2021). 28 patients were
included in our study. All the cases were from our RMMCH
Emergency ward and Orthopaedic OPD. Proper history was
recorded to find out the mode of injury. Clinical examination
done with all stress tests. All required laboratory
investigations are done and covid protocols are followed
strictly to get anaesthesia fitness for surgery. Consent was
obtained meticulously for performing surgery, Anaesthesia,
And For inclusion in our study.

Inclusion criteria

Skeletally matured patients

18 to 65 years old

Closed simple injuries

Grade I, Grade Il, and Grade 111 A compound injuries
Those who give consent for surgery.

agrwdE

Exclusion criteria

Patients below 18 years

Compound grade 111 C.

Unacceptable High risk for surgery and anaesthesia
Severe comminutions and bone loss
Non-complaint patients.

agbrwbdE

Pre-operative assessment is done for all patients. All
haematological and radiological investigations were done.

Radiological Investigation

X-ray of the ankle: Antero-posterior view, Lateral view,
Mortise view. Ct scan of the ankle for a few cases with severe
comminutions. Emergency stabilisation done with below knee
pop slab with adequate padding.

The time interval between injury and surgeryl to 10 days.
Mostly done under regional anaesthesia.

Implants and Instrumentations: K — wires, Ss — wires, 1/3
tubular plates, Recon plates, Anatomical locking plates,
Malleolar screws, Cortical screws 3.5mm, 4.5mm, Cannulated
cancellous screws 4.0mm.

Procedure Done

Fixation of lateral malleolus: The patient is placed supine.
The bolster is placed under the ipsilateral hip to allow the foot
to lie wvertically. Under tourniquet control, the lateral
malleolus is addressed first. An incision of 5 to 8cm is placed
directly over the fibula and centered on the fracture. Blunt
dissection is performed through subcutaneous tissue for
avoiding injury to the superficial peroneal nerve. The fracture
is identified. Periosteum and ligamentous interventions are
cleared from the fracture edges. Reduction is achieved and
held by the “lobster claw” clamp. If more force is necessary,
inversion and distraction of foot and ankle is done. This will
help in regaining the length of fibula. A one-third tubular
plate or anatomical locking plate of sufficient length is
selected so as to allow the placement of three screws below
and above the fracture.

Fixation of fracture medial malleolus: Incision of about 5 to
8cm placed over the medial malleolus, skin and subcutaneous
tissue incised. Soft tissue interposing between the fracture
sites is removed. Fracture reduced and fixed using 4.5 mm
malleolar screws. If the fractured fragment is small then either
K wire stabilization or a Tension Band is applied for
transverse fracture. The syndesmotic injury is reduced first
with a reduction clamp. During the reduction, the ankle is
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kept in the neutral position or in slight dorsiflexion. Then the
reduction is checked under fluoroscopy. After satisfactory
reduction is achieved drilling is done. Screws are positioned
at 2 — 3 cm proximal to the ankle joint line (tibial plafond),
parallel to it and angled at 30 degrees from the posterolateral
surface of fibula to the anteromedial surface of tibia.

Use of reduction clamps: Variations in the direction of

reduction clamps and syndesmotic screw placement can cause

iatrogenic syndesmotic mal-reduction.

= An angulation of 15 and 30 in the axial plane can
displace the fibula in external rotation and cause over
compression at the syndesmaosis.

= Clamp placed in neutral anatomical axis reduces the
syndesmosis most accurately.

= Fixing of the fibula in as much as 30° of external rotation
may go undetected even with the use intraoperative
fluoroscopy.

The most common malreduction was fibular malpositioning,
followed by malreduction of the fracture.

It was recommended to keep the ankle in maximal
dorsiflexion, during syndesmotic fixation to prevent
postoperative limitation of motion; however, there are
dataagainst this finding and the maximal dorsiflexion may
induce an external rotation moment, risk ingmalreduction.
However, while the strength of fixation, stabilizes the joint, it
also eliminates normal motion between the tibia and fibula.

Placement of syndesmotic screw

= If the screw is placed too proximally, then it may deform
the fibula and cause the mortise to widen.

= If the screw is not parallel to the joint, the fibula may
shift proximally.

= |f the screw is not perpendicular to the tibiofibular joint,
the fibula may remain laterally displaced.

The AO group also recommend a fully threaded syndesmotic
screw in a neutralization mode.

AO

Synoesmonc
Ly screw

———————— ——
Coronat piane Posterer

Fig 15: Placement of screw cross-section view
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Post Operative Follow-Up

Dressing done on 3", 6™, 9™ and 12™ pod. Suture removal on
12" POD after a healthy wound. Below knee, pop cast was
given after that for 6 to 8 weeks with non-weight bearing
walking. Check x-ray for assessing the callous formation and
union done every one-month interval. Follow-up and
evaluation for the joint made at 4" week, 8" week, and 6%
month end. Active physiotherapy given for getting ankle
mobility till a full range of movement is achieved. Weight
bearing is allowed at 8 — 12 weeks. Postoperative scoring
system given below.

Pain (40 points)
* None..
*  Mild, ional.....
* Moderate, daily.......................
* Severe, almost always present...

Function (50 points)
Activity limitations, support requirement
* No limitations, no support.........c...............10
* No limitation of daily activities, limitation of recreational activities, no support...7
« Limited daily and recreaticnal activities, cane.....4
« Severe limitation of daily and recreational activities, walker, crutches, wheelchair,

Maximum walking distance, blocks
¢ Greaterthan G.......ccoooveenrieeniicennnd
. 45
. 13
* Lessthan T....iiciencnns
Walking surfaces
* No difficulty on any surface.... .
* Some difficulty on uneven ter . ,inclines, ladders.......
« Severe difficulty on uneven terrain, stairs, inclines, ladders
Gait abnormality

¢ None, slight.....cccococeiiciiiiee 8
*  Obviou 4
* Marked...........coooiiiiiiiel 0
Sagittal motion (flexion plus extension)
« Normal or mild restriction (30° or more)............8

* Moderate restriction (15°-29°).........

« Severe restriction (less than 150).....
Hindfoot moticn (inversion plus eversion)

« Normal or mild restriction (75%-100% normal)........6

« Moderate restriction (25%-74% normal)...............3

* Marked restriction (less than 25% normal)........... ]
Ankle-hindfoot stability (anteroposterior,varus-valgus)

+« Stable. 8

« Definitely unstable. 0

w0

Alignment (10 points)
* Good, plantigrade foot, midfoot well aligned......
* Fair, plantigrade foot, some degree of midfoot
symptoms......8
« Poor, nonplantigrade foot, severe malalignment,
symptom: 0

10
alignment observed, no

Fig 16: AOFAS Ankle-Hindfoot Scale (100 Points Total)

AOFAS score grading (Scott J. Mubarak, MD et al. [¥71)

Excellent 90 - 100
Good 80 — 89
Fair 70-79
Poor less than 69

Case illustration
Case -1: A 35-year-old male patient sustained injury to his
left ankle due to a history of RTA and was diagnosed as
Lateral malleolar fracture left ankle —with syndesmotic injury
— Weber Type C

Preoperative x-ray

Fig 17: Intra operative images

Www.orthopaper.com

Fig 19: 6 months clinical photos — plantar and dorsiflexion

Case 1: A 38-year-old female patient with a history of RTA
sustained an injury to her left ankle and was diagnosed to have
Bimalleolar fracture left ankle — compound grade I11 B with ankle
dislocation and syndesmotic injury — Weber B
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Fig 20: Pre-operative x-ra
g P y Fig 25: Clinical photos 6 months follow up - dorsiflexion

Fig 26: Clinical photos 6 months follow up — plantar flexion

Results

We had 28 patients in our study having ankle fractures
associated with syndesmotic injury. All were operated within
a range of 0 to 10 days from the date of injury. The longest
follow-up period was 16 months. Follow-up analysis was
made using the AOFAS score and AOFAS grading criteria.

In our study, we had 42% of patients with less than 40 years
of age. In which, 53% of patients were male and there was no
difference in the side affected.

Table 1: Age Distribution

Age Number of cases Percentage
<40 12 42.85
41 - 65 16 57.15
Total 28 100
Table 2: Sex Distribution
Sex Number of cases Percentage
Male 15 53.57
Female 13 46.43
Total 28 100

We had 17(61%) patients who sustained injury due to RTA,
and the remaining were by self-fall while walking in home.

20
15
10
5
0

self fall RTA

Hno. of cases
Fig 24: Post-op 6 months follow up x ray Graph 1: Mode of Injury
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We had 18 cases of pronation external rotation-type injuries. 6
supination external rotation and 4 pronation abduction.

mPER mSER ®wPAB

Graph 2: Lauge-Hansen classification

There were 9 cases of compound injuries and 19 cases of
closed ankle injuries.

Table 3: Grade of Injury

Number of cases Percentage
Simple 19 67.86
Compound 9 32.14
Total 28 100

We had used single syndesmotic screws in 20 patients, double
syndesmotic screws in 7 patients and triple syndesmotic
screws in 1 patient. We had 29 screws with the tricortical
purchase and 8 screws with 4 cortex purchase.

" one screw  ® {two screw three screw

Graph 3: Number of Screws

18
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mo. of cases
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“-~y
Poor

Graph 4: Outcome

In our study, we had 17 of patients with excellent outcomes, 9
with a good outcome, 1 with a fair outcome and 1 with a poor
outcome. We had 3 patients who developed wound infection

www.orthopaper.com

postoperatively. All 3 were compound injuries. They were
treated with higher IV antibiotics and recovered.

Discussion

Fractures around the ankle joint are not uncommon in our
orthopaedic practice. The primary goal of our treatment is to
obtain a pain-free, stable ankle joint with preservation of
maximum function. The mean age of our study is agreeable
with other studies of Davis et al. [, Hasselman et al. [6],
Though the inclination is towards older age, our study shows
a wider range between 20 to 65 years. Our study shows the
ratio of male vs female of 15:13. We have a little higher
incidence in male patients. A higher incidence of young male
patients shows mostly due to RTA while in female, it’s due to
slip and fall in the home in their older age, similar to Davis et
al. ¥, Bridgman et al. B3 showed a higher incidence rate for
an ankle injury in males between 15-39 and in females over
forty years old compared with their opposite-sex counterparts.
In our study also we have 8 males out of 12 cases, with the
age of less than 40 years. In more than 40 years patients, there
were 9 females and 7 males, which corresponds to the above
study.

Out of 28 patients, 18 patients developed syndesmotic injury
due to pronation external rotation injury, 6 patients due to
supination external rotation injury, and the remaining 4
patients due to pronation abduction injury. Hence in our study
also it is proved that pronation external rotation injury is the
most common type of ankle injury leading to syndesmotic
injury as also stated by Mark J. Boytim et al. [*8l. Regarding
the number of cortices purchased by syndesmotic screws, we
had 3 cortex purchase in 29 syndesmotic screws placed. And
4 cortex purchase in 8 syndesmotic screws None of them
experienced screw pull-out. There was also no screw
breakage in our patients during our follow-up. We have not
done any secondary procedure of syndesmotic screw removal.
In a prospective study, Hoiness and stromsoe 34 compared
fixation of the syndesmosis with two 3.5 mm screws with
tricortical fixation, with one 4.5mm screw with quadricortical
purchase. There was no difference in pain, ankle dorsiflexion,
and other movements at the end of 1 year. The advantage is,
4.5 mm screws will be easy to remove as an outpatient
procedure under local anaesthesia rather than in 3.5mm
screws. Regarding screw composition, Thordarson et al. [l
compared a 4.5mm polylactide bioabsorbable screw with a
stainless steel screw of the same size in a cadaveric model of
syndesmotic injury, there was no difference in load to failure
and stiffness noted between these groups. But we have used
only stainless steel screws in all of our patients.

In surgical technique the syndesmotic screw insertion should
be done after the syndesmosis held together with reduction
clamp to avoid shifting of the drill holes and all screws should
be fully threaded. We don’t want a lag effect in our
syndesmotic screws. The drill should be centered on the fibula
to avoid fracture. And is directed at 25 to 30° oblique
direction from posterolateral to anteromedial. Browner BD et
al. Gaurav Kumar Sharma et al. 2 in his article says that
RTA is the most common mode of injury followed by fall and
industrial accidents with a significant majority of fracture
heing open. The outcomes of severe injuries were similar to
simple foot injuries. In our study also 60% of cases have RTA
as a mode of injury. One of our patients developed early ankle
arthritis at the 16™ month of our follow-up. The most probable
reason may be due to improper reduction of the syndesmotic
joint during insertion of the syndesmotic screw. But longer
follow-up is needed for evaluating arthritis.
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We have achieved an AOFAS score of
= More than 90 in 17 cases (60%)

=  Between 80 to 90 in 9 cases (33%)
=  Between 70 to 80 in 1case (3.5%)

= Lessthan 70 in 1 case (3.5%)

In our follow up, we have not encountered any heterotopic
ossification in the interosseous membrane of the affected
ankles, or synostosis, in our study. It is recommended that
posterior fragments greater than 25% of the size should be
fixed, by Christain Bergman et al. B, In our study also we
have fixed 5 cases of posterior malleolus fracture which has
more than 25% of its articular size. Because of the low
complication rate and much difficulty in treatment of late
syndesmotic diastasis, a syndesmotic screw should be placed
when in doubt of the indication. (Michel P.J. van den
Bekerom) B9, In our study also few cases of Weber type B
fractures were in doubt of stability and syndesmotic injury but
we fixed the syndesmotic joint with a syndesmotic screw.
Syndesmotic screw fixation with one or two screws need not
compulsorily be removed for the fear of screw breakage on
weight-bearing walking (Michel P.J. van den Bekerom) [,

Conclusion

Based on the results of our study, the following conclusions
are made.

For all ankle fractures cases associated with syndesmotic
diastasis, open reduction and internal fixation of the malleoli
and diastasis should be fixed with syndesmotic screw, to
achieve a fracture union, pain-free and stable ankle joint.

A syndesmotic screw can be placed whenever there is a
doubtabout  stability of inferior tibiofibular  joint,
intraoperatively.

In conclusion, treating the ankle fractures with syndesmotic
injury with open reduction and screw fixation facilitated early
mobilisation of the patient and helped in achieving stable,
pain-free ankle joint and also prevent ankle arthritis.

References

1. Stark E, Tornetta P, Creevy WR. Syndesmotic instability
in Weber B ankle fractures: A clinical evaluation. J
Orthop Trauma. 2007;21(9):643-646.

2. Boden SD, Labropoulos PA, McCowin P, et al.
Mechanical considerations for the syndesmosis screw. A
cadaver study. J Bone Joint Surg Am. 1989;71(10):1548—
1555

3. Thordarson DB, Motamed S, Hedman T, et al. The effect
of fibular malreduction on contact pressures in an ankle
fracture malunion model. J Bone Joint Surg
Am.1997;79(12):1809-1815.

4. Waterman BR, Owens BD, Davey S, et al. The
epidemiology of ankle sprains in the United States. J
Bone Joint Surg Am. 2010;92(13):2279-2284.

5. Cotton FJ. Fractures and Joint Dislocations. Philadelphia:
WB Saunders. 1910.

6. Hasselman CT, Vogt MT, Stone KL, et al. Foot and
ankle fractures in elderly whitewomen. Incidence and
risk factors. J Bone Joint Surg Am. 2003;85-A(5):820-
824.

7. Skraba JS, Greenwald AS” The role of the interosseous
membrane on tibiofibularweightbearing. Foot Ankle.
1984:4:301-304.

8. Lui TH, Ip K, Chow HT. Comparison of radiologic and
arthroscopic diagnoses of distal tibiofibular syndesmosis
disruption in acute ankle fracture. Arthroscopy.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

~199~

www.orthopaper.com

2005;21(11):1370.

Thomas KA, Harris MB, Willis MC, Lu Y, Solomonow
M, MacEwen GD. The effects of the interosseus
membrane and partial fibulectomy upon loading of the
tibia: a biomechanical study. In: Program and abstracts of
the International Society of Biomechanics, XIV Congress
Paris, France. Nedlands, WA, Australia: International
Society of Biomechanics. 1993 July 4-8, 1338-13309.
Stoffel K, Wysocki D, Baddour E, et al. Comparison of
two intraoperative assessment methods for injuries to the
ankle syndesmosis. A cadaveric study. J Bone Joint Surg
Am. 2009;91(11):2646-2652.

Michelson JD, Hamel AJ, Buczek FL, et al. Kinematic
behavior of the ankle following malleolar fracture repair
in a high-fidelity cadaver model. J Bone Joint Surg Am.
2002;84-A(11):2029-2038.

Nielson JH, Sallis JG, Potter HG, et al. Correlation of
interosseous membrane tears to the level of the fibular
fracture. J Orthop Trauma. 2004;18(2):68-74.
Oglivie-Harris DJ, Reed SC, Hedman TP. Disruption of
the ankle syndesmosis: biomechanical study of the
ligamentous restraints. Arthroscopy. 1994;10:558-56.
Jenkinson RJ, Sanders DW, Macleod MD, et al.
Intraoperative diagnosis of syndesmosis injuries in
external rotation ankle fractures. J Orthop Trauma.
2005;19(9):604-6009.

Gardner MJ, Brodsky A, Briggs SM, et al. Fixation of
posteriormalleolar fractures provides greater syndesmotic
stability. Clin OrthopRelat Res. 2006;447:165-171.
Sarrafian SK. Anatomy of the Foot and Ankle:
Descriptive,  Topographic, Functional. 2nd ed.
Philadelphia, PA: JB Lippincott. 1993:159-187:474-551
Scranton PE, McMaster JF, Kelly E. Dynamic fibular
function: A new concept. Clin Orthop. 1976;118:76-81.
Boytim MJ, Fischer DA, Neumann L. Syndesmotic ankle
sprains. Am J Sports Med. 1991;19:294-29.

Ramsey PL, Hamilton W. Changes in tibiotalar area of
contact causedby lateral talarshift. J Bone Joint Surg Am.
1976;58(3):356-357.

Earle H. Simple, succeeded by compound dislocation
forwards, of the inferior extremity of the tibia, with
fracture of its posterior edge, comminuted fracture of the
fibula, amputation of the leg, and death. Lancet.
1828;12(302):346-350.

Pankovich AM. Maisonneuve fracture of the fibula. J
Bone Joint Surg Am. 1976;58(3):337-342.

Taylor DC, Englehardt DL, Bassett FH I11: Syndesmotic
sprains of theankle. The influence of heterotopic
ossification. Am J Sports Med. 1992;20:146-150.

Tim white, Kate bugler in ankle fractures in Rockwood
and Green’s Fractures in adults 9™ edition

Kennedy JG, Soffe KE, Dalla Vedova P, Stephens MM,
O'brien T, Walsh MG. Evaluation of the syndesmotic
screw in lowWeber C ankle fractures. Journal of
orthopaedic trauma. 2000 Jun1;14(5):359-66.

Quenu E. Du diastasis de [Darticulation tibio-
peronie’reinferieure. Rev  Chir  (Paris). 1907;36:62—
90. [Google Scholar]

Angelo Del Buono, et al. Syndesmosis injuries of the
ankle Curr Rev Musculoskelet Med. 2013;6:313-3109.
Whiteside LA, Reynolds FG, Ellsasser JC. Tibiofibular
synostosis  andrecurrent ankle sprains in  high
performance athletes. Am J Sports Med 6:204-208, 1978
Hopkinson WJ, St. Pierre P, Ryan JB, et al. Syndesmotic
sprains of theankle. Foot Ankle. 1990;10:325-330.


http://www.orthopaper.com/

International Journal of Orthopaedics Sciences www.orthopaper.com

29. Gaurav kumarsharma et al. The influence of foot and
ankle injury patterns and treatment delays on outcomes in
a tertiary hospital; a one-year prospective observation —
The foot 2016;26:48-52.

30. Michel PJ. van den Bekerom. Complications of Distal
Tibiofibular Syndesmotic Screw Stabilization: Analysis
of 236 Patients — the journal of foot and ankle surgery
2013;52:456-459.

31. Christian Bergman BS. Anatomy, Classification, and
Managementof Ankle Fractures Involving the Posterior
Malleolar Fragment: A Literature Review. Foot and ankle
orthopaedics 2019;4(4):1-11.

32. Morgan Jones H, MD Annunziato Amendola S, MD.
Acute  Treatment of Inversion Ankle Sprains
Immobilization wversus Functional Treatment. Clinical
Orthopaedics and Related Research Number. 455, 169—
172

33. S A Bridgman, D Clement A, Downing G, Walley, |
Phair, Maffulli N. Population based epidemiology of
ankle sprains attending accident and emergency units in
the West Midlands of England, and a survey of UK
practice for severe ankle sprains

34. Per Hginess MD, Knut Strgmsge MD, PhD.Tricortical
Versus Quadricortical Syndesmosis Fixation in Ankle
Fractures. A Prospective, Randomized Study Comparing
Two Methods of Syndesmosis Fixation.

35. Pau Golano, Jordi Vega, Peter AJ. de Leeuw
FrancescMalagelada, Cristina Manzanares M, Vi'ctor
Go'tzens ¢ C. Niek van DijkAnatomy of the ankle
ligaments: A pictorial essay. Knee Surg Sports Traumatol
Arthrosc. 2010;18:557-5609.

36. Scott J, Mubarak, MD. Treatment of Talocalcaneal
Coalitions George Gantsoudes D, MD Joanna H.
Roocroft, MA, Scott J Mubarak, MDwz

37. Egol KA, Pahk B, Walsh M, Tejwani NC. Outcome after
unstable ankle fracture: effect of syndesmotic
stabilization. Journal of orthopaedic trauma. 2010 Jan
1;24(1):7-11.

~ 200~


http://www.orthopaper.com/

