
1

TO ASSESS THE ROLE OF SYNDESMOTIC SCREW FIXATION

IN ANKLE INJURIES OF  AO TYPE B /

WEBER TYPE C INJURIES

Dissertation submitted in partial fulfillment of the regulation for the

award of M.S. Degree in Orthopaedic Surgery

Branch II

THE TAMILNADU Dr. M. G. R. MEDICAL UNIVERSITY

CHENNAI – 600 032.

MAY- 2018

MADURAI MEDICAL COLLEGE

MADURAI



2

CERTIFICATE

This is to certify that the work “To assess the role of syndesmotic

screw fixation in ankle injuries of  AO TYPE B / WEBER type

C injuries( PROSPECTIVE STUDY) “which is being submitted

for M.S. Orthopaedics, is a bonafide work of Dr.K.Kailash, Post

Graduate Student at Department of Orthopaedics, Madurai Medical

College, Madurai.

The Dean ,

Madurai Medical college,

Madurai.



3

CERTIFICATE

This is to certify that this dissertation titled “ To assess the role of

syndesmotic screw fixation in ankle injuries of  AO TYPE B /

WEBER type C injuries( PROSPECTIVE STUDY) “ is a bonafide

work done by Dr.K.Kailash postgraduate student  of  Madurai

Medical College, Govt Rajaji Hospital.

Prof.Dr.P.V.Pugalenthi, M.S Ortho.D.Ortho

Professor and Head,

Department of Orthopaedics & Traumatology

Madurai Medical College,

Madurai.



4

CERTIFICATE

This is to certify that this dissertation “To assess the role of

syndesmotic screw fixation in ankle injuries of  AO TYPE B /

WEBER type C injuries(PROSPECTIVE STUDY) “is the

bonafide work done by Dr.K.Kailash under my direct guidance and

supervision in the Department of Orthopaedic Surgery, Madurai

MedicalCollege, Madurai-20.

Prof. Dr.V.R.Ganesan, M.S Ortho.,DNB Ortho., D. Ortho

Professor and Chief Ortho unit-IV

Department of Orthopaedics & Traumatology

Madurai Medical College,

Madurai.



5

ACKNOWLEDGEMENT

I am grateful to Prof.Dr.P.V. Pugalenthi, M.S., Ortho, D.Ortho.,

Professor and Head, Department of Orthopaedic Surgery and

Traumatology, Madurai Medical College in guiding me to prepare this

dissertation.

I am greatly indebted and thankful to my beloved chief, and  my guide

Prof.Dr.V.R.Ganesan, M.S.,Ortho.,DNB Ortho., D.Ortho., Ortho-IV

unit, Department of Orthopaedic Surgery and Traumatology, Madurai

Medical College for his invaluable help, encouragement and guidance

rendered to me in preparing this dissertation.

I am most indebted and take immense pleasure in expressing my deep

sense of  gratitude to

Prof.Dr.R.ArivasanM.S.Ortho.,D.Ortho

,Prof.Dr.R.Sivakumar M.S.Ortho.,D.Ortho,

Prof.Dr.B.Sivakumar M.S. Ortho.,D.ortho and

Dr.N.ThanappanM.S.Ortho for their easy accessibility and timely

suggestion, which enabled me to bring out this dissertation.



6

At the very outset I would like to thank Dr.D.Maruthupandiyan M.S,the

Dean, Madurai Medical College and Govt. Rajaji Hospital, Madurai for

permitting me to carry out this study in this hospital.

I take immense pleasure to thank my co-guide

Dr.T.C.PremkumarM.S.Ortho.,for his timely help and encouragement.

I also take this opportunity to thank Dr.K.RavichandranM.S.Ortho.,

Dr.RamanathanM.S.Ortho., Dr.M.N.KarthiM.S.Ortho.,

Dr.K.P.SaravanakumarM.S.Ortho.,

Dr.P.V.ThirumalaimuruganM.S.Ortho.,

Dr.J.MaheswaranM.S.Ortho., Dr.T.SaravanaMuthuM.S.Ortho.,

Dr.V.A.PrabhuM.S.Ortho., Dr.Ashok Kumar MS Ortho.,

Dr.R.Karthik Raja. Dr.Senthil Kumar M.S.Ortho.,

Dr.S.MadhuM.S.Ortho., Dr.SrinivasanM.S.Ortho.,

Dr.Gopi Manohar DNBortho., Dr.S.Anbarasan M.S.Ortho.. Assistant

Professors, Department of Orthopaedics, Madurai Medical College, for

their timely help and guidance given to me during all stages of the study.

Last but not the least, I express my gratitude to the patients for their

kind co-operation.



7

DECLARATION

I, Dr.K.Kailash, solemnly declare that the dissertation titled “To

assess the role of syndesmotic screw fixation in ankle injuries of

AO TYPE B / WEBER type C injuries)” has been prepared by

me. This is submitted to “The Tamil Nadu Dr. M.G.R. Medical

University, Chennai, in partial fulfillment of the regulations for the

award of M S degree branch II Orthopaedics.

.

Place : Dr.K.Kailash ,

Date : M S ortho

Post Graduate in Orthopaedics,

Madurai Medical College Hospital,

Madurai



8

CONTENTS

PART A

CONTENTS Page No.

Introduction 10

Review of Literature 11

Aim and Objective 17

Anatomy of Ankle 19

Mechanism of injury 35

Classification 38

Clinical features 39

Radiological investigations 42

Treatment 48



9

PART -B

ANNEXURES :

a. BIBLIOGRAPHY

b. PATIENT PROFORMA

c. CONSENT FORM

d. MASTER CHART

e. ETHICAL COMMITTEE APPROVAL

f. PLAGIARISM FIRST PAGE & DIGITAL RECEIPT

CONTENTS Page No.

Methodology 51

Observation 56

Result 65

Discussion 94

Conclusion 96



10

INTRODUCTION

Common clinical problem faced by a practicing orthopaedician is injuries

of ankle region.Vast number of these cases are treated significantly and the

patients who opt for other mode of management present with crippling

disabilities .

These ankle injuries are disastrous to athelete or to the man engaged in

heavy work, particularly on rough or irregular surfaces. Hence these ankle

injuries are of utmost importance to be treated surgically.

Surgeon must be aware of anatomy of affected and normal ankle , limb

biomechanics , pathology of bone , ligaments and soft tissues and healing

potentiality, various clinical test to diagnose ankle injuries .

We must have accepted that no one form of treatment is a panacea. Much

more is inspired with the desire to find the cure the magic touch stone of

immediate success.surgery has always been , and will always be , an

infinite combinations of compromises.in 1950 Lauge – Hansen proposed a
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genetic classification which is a simplified form which associates pattern

of fracture and mechanism of injury and universally accepted. Other

classifications known as “the Danis – weber classification “ which is based

on the location and appearance of fibular fracture and it also gives

importance to syndesmotic injuries and AO classification for ankle

fractures.

Syndesmosis ankle injuries are less common than lateral ankle injuries, are

difficult to evaluate, have a long recovery period, and may disrupt normal

joint functioning. To effectively evaluate and treat this injury, clinicians

should have a full understanding of the involved structures, functional

anatomy, and etiologic factors.

REVIEW OF LITERATURE

Davey s Et al 7 Ankle injuries have a bimodal distribution, with peak

incidences of ankle fractures in younger men and older women .

Hasselman et al8 undertook a prospective study of 9,704 women over the

age of 65 and found that ankle fractures were more common in the obese

and those with a history of multiple falls.
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Skraba and Greenald1 investigated the role of the interosseous membrane

in stress transmission to the fibula. The loads experienced in normal gait

were reproduced using 3 cadaver legs fitted with strain gauges. The

interosseous membrane was found to play an important role in transfer of

forces to the fibula.  These results suggest that an intact interosseous

membrane keeps the fibula active during weight bearing and that this

structure plays an active role in normal tibiofibular function

Thomas et al 2 investigated the roles of the fibula and interosseous

membrane on compressive load sharing in the lower extremity.

Ogilvie-Harris et al3 studied the relative importance of each of the

syndesmotic ligaments in the distal tibiofibular articulation using fresh-

frozen cadaver specimens and found 3 major ligamentous components

provide stability to the syndesmosis, accounting for more than 90% of the

total resistance to lateral fibular displacement. Injury to one or more

ligaments results in abnormal joint motion, and instability.

Sarrafian4 reported that, the talus also supinates slightly during plantar

flexion in addition to rotating internally. This, in turn, it causes

posterolateral wedging of the talar trochlea. As plantar flexion increases,

wedging between the posterolateral trochlea and lateral malleolus increases
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correspondingly. During dorsiflexion, therefore, the talus must pronate, a

fact that may be important in the many tibiofibular ligament injuries

occurring from dorsiflexion and external rotation.

Scranton et al5 reported, in a radiographic study of 10 ankles, an average

fibular migration of 2.4 mm inferiorly in weight bearing

Boytim et al6 described 2 external-rotation mechanisms for syndesmotic

injury in American professional football. The first was external rotation of

the foot, caused by a direct blow to the lateral leg of a downed player

whose foot was held in external rotation . The second mechanism was

external rotation of the foot, caused by a blow to the lateral aspect of the

knee while the foot was planted in external rotation, with the body rotating

or spinning in the opposite direction

Ramsey and Hamilton’s 9 famous study reported a decrease in contact

area of 42% after just 1 mm of lateral talar displacement indicating the

importance of congruency of ankle joint.hence syndesmotic diastasis has to

be addressed

Buczek Et al 10 Osseous stability of the ankle increases with axial loading,

when the congruency of the articular surfaces provides very substantial

stability even after division of all ligamentous restraints
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Thordarson Et al 11 it is widely accepted that loss of congruence of the

mortise leads to altered biomechanical loading and is responsible for the

poor outcomes observed in patients with residual displacement of the talus

after ankle fracture.

Earle 22 , the grandson of Sir Percival Pott, first described  A Volkmann’s

fracturewhich refers to a fracture of the posterior malleolus,

Maisonneuve 23, A Maisonneuve fracture is a fracture of the proximal

fibula associated with a medial malleolar fracture or deltoid ligament

injury, accounting for 5% of all ankle fractures,

Taylor et al reported that either external or internal rotation could cause

syndesmosis injury

Boden 12 classically demonstrated that when cadaveric pronation external

rotation fractures, with associated syndesmotic injury  and deltoid rupture,

are created more than 3  proximal to the ankle, syndesmotic fixation was

must to re-establish stability.

Cotton 13 described by applying a lateral force to the heel so as to displace

the fibula laterally. A similar result can be obtained by directly pulling the

fibula laterally with a hook (hook test) or a reduction clamp. Alternatively,

an external rotation stress test can be performed.
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Stoffel et al 14 compared the hook and external rotation tests reporting the

most useful measurement of syndesmotic rupture to be the hook test.

Stiell Et al introduced The Ottawa ankle rules

Jenkinson et al 15 reported that the standard external rotation test

identified patients with syndesmotic injury who were previously

recognized as negative on plain radiography.

Lui 16 diagnosed cases of syndesmotic rupture by arthroscopy who were

missed by stress radiography.

Nielson et al 17 correlated the level of fibular fracture to syndesmotic tears

MRI assessment of the syndesmosis and concluded that the precise level of

the fibular fracture cannot be used to judge the degree of syndesmotic

injury.

Beumer et al found in cadaveric experiments that all clinical tests resulted

in radiographic “abnormalities” that could occur without any anatomical

injury

Stark et al 18 reported that 93 of 238 (39%) patients with unstable

Supination external rotation 4 ankle fractures had instability on
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intraoperative stress testing, and postulated that it can be  resulted from

transection of the ligament..

Gardener Et al 19 reported that fixation of posterior malleolus is must for

restoring syndesmotic diastasis
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Aim of the study

• To assess the role of syndesmotic screw fixation in ankle injuries

of  AO TYPE B / WEBER type C injuries

OBJECTIVES

• To assess the role of syndesmotic screw fixation in ankle injuries

of  AO TYPE B / WEBER type C injuries

EPIDEMIOLOGY

Ankle fractures represent 10% of all fractures .It is the second most

common lower limb fractures after hip fractures. The mean age at injury is

around 45 years.Age is significantly older than that of patients sustaining

isolated ankle sprains. Both injuries have a bimodal distribution, with peak

incidences of ankle fractures seen in younger men and older women .
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These are  low-energy injuries with the majority due to simple accidental

falls or sport.Open ankle fractures too are predominantly low-energy

injuries caused by simple accidental falls with the highest incidence in

elderly women. The epidemiology of the specific fracture patterns does

however vary. More often patients with an AO/OTA type C fracture more

commonly due to fall from a height or a road traffic accident than patients

with AO/OTA type A or B fractures.AO/OTA type A/B  is most

commonly caused by a simple fall. The epidemiology appears to be

varying with time: Between 1950 and 1980 there is an increase in

incidence among elderly females and younger males was seen. However

more recently the incidence among younger males has appeared to remain

static while the increase in elderly women has continued. The mechanism

of injury has also changed with a reduction in fractures occurring because

of severe trauma between 1950 and 1980 and a  concomitant increase in

the proportion of fractures caused by sporting activity in males. Although

ankle fractures are not associated with systemic low bone mineral density ,

the microarchitecture of the trabecular bone in the distal tibia of elderly

patients with ankle fractures is abnormal and depleted, and bone stiffness
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is reduced, compared with uninjured controls,suggesting that these injuries

should be considered to be true osteoporotic fractures

They found that obese women over the age of 55 years were significantly

more likely to sustain an ankle fracture than non obese women..

ANATOMY OF ANKLE

Ankle joint is a hinge joint .Movement occurring at this joint is along only

one plane only.This joint is facing enormous forces across small surface

area of contact. During gait forces acting over this joint is 1.5 times the

body weight and during strenuous activities it is around 5.5 times the body

weight.hence maintenance of congruence of ankle joint is of utmost

importance .

Factors maintaining stability of this joint is both passive and active

stability. To understand this, a thorough knowledge about tibiofibular

syndesmosis  is needed. To fully understand the joint mechanics and injury
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mechanisms involved ,  A detailed and comprehensive understanding of

the superficial and deep structures of the talocrural and subtalar joints, in

addition to the tibiofibular articulations, is needed

Talocrural and Subtalar Joints

The talocrural, or ankle joint, is  uniaxial, modified-hinge joint formed by,

the medial malleolus of  tibia, the talus and the lateral malleolus of  fibula.,

Specifically convex superior articular surface of the talus articulates with

the the concave distal articular facet of the tibia, or trochlea. The medial

malleolus articulates with  medial aspect of the trochlea and the lateral

malleolus articulates with lateral aspect of the trochlea. The stability of the

ankle mortise is increased because of the dome-shaped body of  talus fits

into the concave tibial inferior surface



21

Inferior to the ankle joint is the subtalar joint. This joint is formed by

posterior calcaneal facet on the talus articulates with the posterior facet on

the superior aspect of the calcaneus. It is a gliding joint, with talus and

calcaneum held together by an articular capsule and by anterior, posterior,

lateral, medial, and interosseus talocalcaneal ligaments. Foot inversion and

eversion occur at this joint.

The articular capsule and 3 groups of ligaments (medial, lateral, and

syndesmosis) maintain the relation of tibia , fibula and talus.. The capsule

surrounds the joint and is attached proximally to borders of the articular

surfaces of the malleoli and distally  to the distal articular surface of the

talus . The anterior aspect is broad, thin, and membranous, whereas the

posterior part is very thin and consists mainly of transverse fibers. The

lateral aspect is thickened slightly.

Deltoid ligament is a strong, flat, and triangularly shaped ligament .It is

present on the medial aspect of the ankle. This ligament consists of 4
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bands: the anterior tibiotalar, posterior tibiotalar,  talocalcaneal, and

talonavicular. The deltoid ligament is the strongest ankle ligament and

functions to prevent excessive eversion at the subtalar joint especially

during plantar flexion. The deltoid resists talar external rotation

particularly its anterior portions.Lateral malleolus extends  distally than the

medial malleolus thus provides a bony limitation for excessive eversion.

There are three lateral ligaments that aid in preventing excessive inversion

at subtalar joint.Lateral collateral ligaments are anterior talofibular

ligament, the posterior talofibular ligament, and the calcaneofibular

ligament .The anterior talofibular ligament prevents anterior displacement

and medial shifting of  talus and posterior displacement and lateral rotation

of the tibia and fibula, respectively, in plantar flexion. This ligament also

prevents lateral talar tilt. The posterior talofibular ligament covers the talus

posteriorly and prevents talar external rotation. Calcaneofibular ligament

functions to prevent lateral talar tilt, particularly when the ankle is in

neutral position.

The bony and ligamentous arrangement of the ankle joint provides

considerably more stability than other two joints, such as knee or

shoulder., these bones and ligaments alternate as primary and secondary



23

stabilizers depending on the position and the loads placed on  joint.Weight

bearing and axial loading needs more joint stability.The ankle is thought to

be in the most stable position(close packed), because at this position only

bony contacts are maximum.

Tibiofibular Syndesmosis

The third articulation in the region of the ankle is between the two long

bones , tibia and fibula. This articulation can be subdivided into 3 regions:

the superior tibiofibular joint, the interosseous membrane, and the inferior

tibiofibular joint. The superior tibiofibular joint is a syndesmotic joint that

is maintained by the anterior superior tibiofibular and posterior superior

tibiofibular ligaments. This articulation helps in  maintaining  proximal

integrity between the tibia and fibula.
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Interosseous membrane holds the fibula and tibia together. This membrane

stabilizes  posterolateral bowing of  fibula if occurs with weight bearing.It

is a thick osseofascial structure extending from tibial periosteum to the
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fibula, almost the entire length between the 2 bones.The fibers are parallel

anteriorly and run obliquely distally from  tibial interosseous ridge at an

angle of around 15° to 20°.The fibers are almost oriented vertically over

posterior aspect as they run from the tibia to the fibula.

Inferior Tibiofibular Joint

The inferior tibiofibular joint is defined as syndesmotic articulation

between the convex surface of the distal fibula and the concave distal

tibia.The distal fibula is  attached firmly at the fibular notch of the tibia by

syndesmotic ligaments.The stability of this articulation is important in

allowing for proper functioning of the lower extremity. Those ligaments

are  anterior inferior tibiofibular ligament,  posterior inferior tibiofibular

ligament, and  interosseous ligament. The most distal and inferior aspect of

the interosseous membrane also helps in stabilizing the joint.

The anterior inferior tibiofibular ligament is  flat, strong ligament . It

originates from the longitudinal tubercle on  anterior aspect of the lateral

malleolus, and it course medially and superiorly, attaching on the

anterolateral tubercle of  tibia. Fibers increase in length from proximal to
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distal, hence distal fibers being the longest.Function of this ligament is not

only  holding the fibula tight to the tibia but also prevents excessive fibular

movement and external talar rotation.

ANTERIOR INFERIOR TIBIOFIBULAR SYNDESMOSIS
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The posterior inferior tibiofibular ligament has two components -

superficial and deep components . The superficial fiber originates  on the

posterior tubercle of the tibia .it runs obliquely, distally, and laterally to the

posterior aspect of lateral malleolus. This ligament holds the fibula close in

the fibular groove of the tibia. The deep component is transverse

tibiofibular ligament. The transverse ligament is a thick, strong

structure.The fibers are twisted. It passes from the posterior tibial margin

to the osteochondral junction on the posteromedial margins of the 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 fills

in the posteromedial aspect of the lateral malleolus, deepening the mortise

and increasing joint stability.
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POSTERIOR INFERIOR TIBIOFIBULAR SYNDESMOSIS

The other ligament of the distal tibiofibular syndesmosis is the

interosseous ligament. Originating at the anteroinferior triangular segment

of the medial aspect of the distal fibular shaft, this ligament then courses to

insert on the lateral surface of the distal tibia. The interosseous ligament is



29

a thickening of the inferior  aspect of the interosseous membrane . It helps

in  slight separation between the lateral and medial malleolus during

dorsiflexion at the ankle joint.

FUNCTIONAL ANATOMY AND BIOMECHANICS

The only motions of the ankle joint occur within the sagittal plane:

dorsiflexion and plantar flexion . Dorsiflexion can be described as

movement of the dorsum of  foot toward the anterior aspect of the tibia.

Plantar flexion is movement of the foot away from the tibia. The normal

range of movement of ankle allows approximately 15° to 20° active

dorsiflexion and between 45° and 55°  active plantar flexion.

The articular surfaces of the talus and malleoli remain in contact as the

ankle moves from plantarflexion to dorsiflexion. The superior talar surface

is narrower posteriorly than anteriorly , with an average difference of 0.4

cm. The wider anterior portion of the talus “wedges” between the medial

and lateral malleoli, and much of the mortise becomes occupied during

dorsiflexion. Maximum dorsiflexion is considered the safest for the ankle
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joint due to the increased stability that results from the close packing of the

bones and increased contact of the articular surfaces. Ankle's bony stability

is decreased on complete plantar flexion of ankle joint because the wider

aspect of talus moves out of the ankle mortise.

Despite some decreased bony stability in full plantar flexion, the posterior

two thirds of the talar dome remains in the mortise as the result of talar

rotation.

Inversion, eversion, pronation, and supination primarily occur at the

subtalar joint. Inversion is inward turning of sole of the foot, whereas

eversion is turning outward. Supination is a combination of  foot

adduction,calcaneal inversion and plantar flexion, whereas pronation is

foot abduction, calcaneal eversion and dorsiflexion.The normal range of

motion for inversion  is approximately 20° to 30°, whereas range for

eversion is between 5° and 15°.

Some movement normally occurs at  distal tibiofibular syndesmosis during

ankle plantar flexion and dorsiflexion,The joint permits  1 to 2 mm of

widening at the mortise when the foot is moved from a plantarflexed
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position to a dorsiflexed position.Fibula movement affects the tibiofibular

syndesmosis.The fibula rotates in the fibular groove of tibia around its

vertical axis when the ankle is plantar flexed and dorsiflexed. Lateral

fibular rotation is around 3° to 5° with dorsiflexion, and medial rotation is

3° to 5° with plantar flexion.

Function of the Fibula

The fibula is the bone whose length functions statically as a proximal

attachment site for the plantar flexors  and some of the extensors of the

ankle and digits of the foot.

The fibula  has an important dynamic function in maintaining ankle

mortise stability during weight bearing. An average fibular migration of

2.4 mm inferiorly in weight bearing. This distal movement is due to

contraction of the foot flexors because these muscles attach proximally on

the fibula. Downward movement deepens the ankle mortise and tightens

the interosseous membrane and it results in a more acute angle of the

membrane's fibers and pulling of the fibula medially. The deepened

mortise and increased stiffness of interosseous membrane provide extra
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lateral support to the ankle during both push-off and stance phases of

gait.The fibula may rotate laterally or move proximally to accommodate

the talus with dorsiflexion of ankle during functional motions.

Fibular weight bearing decreased when the ankle plantar flexed and

increased when the ankle dorsiflexed. This change in fibular loading may

be explained by fibular elevation in dorsiflexion and fibular lowering in

plantar flexion. the fibula carries between 10% and 30% of a static axial

load. The proportion of the load on the fibula heightened when the load

was increased or displaced laterally and when the ankle was dorsiflexed.

Thus fibular loading varies during normal activities and under abnormal

situations.
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INJURY TO TIBIOFIBULAR SYNDESMOSIS

Injury to the distal tibiofibular syndesmosis occurs when forces disrupt the

congruency of the ankle mortise. Injury to the syndesmosis can occur to

any of the following structures: anterior tibiofibular ligament; posterior

tibiofibular ligament[ superficial and deep (transverse) components];

interosseous ligament; and interosseous membrane.

External rotation was greatly increased by incising both anterior aspect of

the deltoid ligament,the anterior tibiofibular ligament  or the posterior

talofibular ligament. Hence , rupture of  distal tibiofibular structures occur

only with external rotation trauma. Anterior tibiofibular ligament injury in

isolation must be rare, and complete rupture of the distal tibiofibular

structures is probably combined with injury to the anterior aspect of the

deltoid ligament, the posterior talofibular ligament, or both.

The function of the distal structures of the ankle is primarily to prevent

lateral displacement of the fibula from its tibial groove or diastasis. when

diastasis occurs results in separation of the syndesmosis . The tibiofibular

ligaments usually rupture, the deltoid ligament may tear, and the lateral
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malleolus  fractures above the ankle. Diastasis without fibular fracture can

be classified into 2 categories: latent diastasis and frank diastasis. Latent

diastasis is when the ankle mortise does not appear to be widened on

normal radiographs. However, the mortise separates when external rotation

stress is given. Frank diastasis is that the ankle-mortise widening can easily

be seen on routine x-ray films.

Injuries to the distal tibiofibular ligaments are mostly  incomplete and

occur in association with other injuries . Depending on the mechanisms

and forces involved, the anterior tibiofibular ligament can be sprained or

even avulsed from the tibia or fibula. Continued application of forces to

the ankle, especially an external rotation force, can rupture the tibiofibular

ligaments and interosseous membrane and possibly cause an oblique or

spiral fracture to the fibula (Maissoneuve fracture). Maissoneuve fractures

can be classified into 5 stages. Each stage involves a ruptured syndesmotic

ligament, a ruptured and avulsed ligament, a fibular fracture, a fracture to

the medial malleolus, or a combination of these.
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Mechanisms of Injury

The two most common are external rotation and hyperdorsiflexion.Other

reported causes of syndesmosis injury are eversion, inversion, plantar

flexion, pronation, and internal rotation.

External rotation seems to bring the most common cause  for syndesmosis

injury, despite other positions of the ankle, such as dorsiflexion, plantar

flexion, supination, or pronation.

External rotation injures the structures of the syndesmosis by widening the

mortise.Normally, the talus is unable to rotate substantially because of the

position between the medial and lateral malleoli. However, with a great

force to forefoot, the talus is forced to rotate laterally, thereby pushing

fibula externally away from tibia.This abnormal motion tears the anterior

tibiofibular ligament, the superficial posterior inferior tibiofibular

ligament, the transverse tibiofibular ligament, or a combination of

these.These twisting injuries can tear the interosseous ligament or

membrane or even fracture the proximal fibula.
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The syndesmosis ligaments are fully taut when the ankle is either fully

plantarflexed or fully dorsi flexed and external rotation of the foot on the

leg causes the talus to press against the lateral malleolus. This rotational

movement first ruptures the anterior inferior tibiofibular ligament of the

syndesmosis. If external rotation continues, it injures the interosseous

membrane and then the posterior tibiofibular ligament . In skiing, the boot

does not allow any sagittal plane movement (dorsiflexion or plantar

flexion); therefore, it  results in excessive external rotation and injury to

the tibiofibular syndesmosis.

Widening of the ankle mortise that causes syndesmosis injury can also be

the result of excessive  dorsiflexion. Normally, dorsiflexion causes the

interosseous ligament to become taut.However, since the anterior aspect of

the dome of the talus is wider than the posterior aspect, the wider portion

of the talus pushes the malleoli apart during full dorsiflexion. This

excessive force at the syndesmosis can rupture the posterior and anterior

tibiofibular ligaments.
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The hyperdorsiflexion mechanism is seen in running or jumping sports

when the foot is planted and the athlete falls forward. Extreme dorsiflexion

and resultant injury can also occur when an ice hockey player's skate is

forced into the boards. A syndesmotic injury resulting from

hyperdorsiflexion is much lesser chance in the presence of an extended

knee due to the increased tautness of the gastrocnemius muscle.

Syndesmosis injuries can result from severe inversion or eversion ankle

sprains. maximum eversion at the subtalar joint can rupture the deltoid

ligament, force the talus to push the fibula laterally, and ultimately damage

the tibiofibular ligaments. Severe inversion injuries sprains the lateral

ankle ligaments and can also disrupt the ankle mortise and stability of

fibula;  In the eversion and inversion mechanisms, distal fibula ,the medial

malleolus, , or lateral malleolus usually fractures before the syndesmosis

ligaments rupture.
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CLINICAL FEATURES

Tenderness

Foot and ankle swelling

Ankle deformity.

Soft tissue compromise is common, although injury does not always

penetrate the skin

Usually there with be no involvement of Neurovascular  structures but it

has to be examined .
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CLASSIFICATION OF ANKLE INJURIES

DANIS WEBER CLASSIFICATION

Type A –Transverse fracture of lateral malleolus at or below the level of

plafond with or without oblique fracture of medial malleolus(internal

rotation and adduction)

Type B-Oblique fracture of lateral malleolus ,beginning from antermedial

to posterolateral aspect with fracture medial malleolus (extranal rotation )

Type C –

C1: Fracture of medial malleolus oblique fracture of lateral malleolus

proximal to tibiofibular ligaments disruption (abduction)

C2: More proximal fracture of fibula with extensive interrosseus ligament

disruption with or without medial and posterior malleolar

fracture.(abduction and  external rotation)
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AO CLASSIFICATION OF MALLEOLAR FRACTURES
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INVESTIGATIONS (RADIOGRAPHIC EVALUATION )

CLINICAL TESTS

– External rotation stress test –( kleiger test )

• Stabilising distal tibia – external rotate the foot –

widening of tibia –fibular joint – syndesmotic

injury

–

– SQUEEZE TEST –

• compress tibia and fibula proximal to ankle joint –

if the patient perceives pain – syndesmotic injury
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– SYNDESMOTIC INJURY- Intra op evaluation of

Intergrity of syndesmosis

– COTTON TEST

The examiner stabilizes the distal tibia and fibula with one hand

and applies a medial and lateral  translational force

Positive test- Any lateral translation of 3-5 mm or clunk

indicates syndesmotic instability.

HOOK TEST

– Distraction is applied to fibula using bony hook-

separating from tibia

– If no displacement – intact

– If >3-4mm – fixation must



44

IN NORMAL ANKLE JOINT

Plain radiographs measurements have been suggested to correlate with

syndesmotic rupture:
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The most commonly used are a tibiofibular clear space of > 5 mm and a

tibiofibular overlap of < 5 mm on the AP view or of < 1 mm on the mortise

view.

The tibiofibular clear space is the most reliable of these parameters.

MRI has been shown to provide a more accurate assessment of

syndesmotic injury which correlates well with direct arthroscopic

assessment.

– Tibiofibular overlap ~ 10mm

– Tibiofibular clear space <5mm
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Lateral View

• Talar subluxation

• Distal fibular translation &/or angulation

• Syndesmotic relationship

• Associated and occult injuries

– Lateral process talus
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– Posterior process talus

– Anterior process calcaneus

–

IN SYNDESMOTIC INURY

– Tibiofibular overlap < 6mm in Anteroposterior view  or

<1mm in mortice view
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–

TREATMENT

Fixation of lateral malleolus

The patient is placed supine. Bolster is placed under the ipsilateral

hip to allow foot to lie vertically. Under tourniquet control . The lateral

malleolus is addressed first .it is done by incision 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 attachments
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are debrided from the fracture edges by around 2 mm:

The fracture is distracted gently for irrigation and curettage of clot and

small bone fragments. Reduction is achieved and held by the

“lobster claw” clamp. If more force is necessary, inversion and distraction

of foot and ankle. It will assist in regaining length of fibula.  A one-third

tubular 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 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

Tension Band applied for transverse fracture.

SYNDESMOTIC SCREW FIXATION

• 3.5 mm cortical screws are used
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• Screws should be positioned 2-3 cm proximal to the tibial plafond ,

directed parallel to joint surface and angled 30 degrees from

posterolateral surface of fibula towards anteromedial surface of

tibia.

POSTOPERATIVE CARE

The foot is held in a neutral position in a cast, and the ankle is immobilized

in a cast from below the knee to the toes, well molded into the arch of the

foot. After 6 to 8 weeks, depending on radiographic signs of early union, a

walking boot is applied and weight bearing is permitted. Three months

after surgery, if union has progressed satisfactorily, full weight bearing

without cast or support is permitted..
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METHODOLOGY

Aim:

• To assess the role of syndesmotic screw fixation in ankle injuries

of  AO TYPE B / WEBER type C injuries

Objective:

• To assess the role of syndesmotic screw fixation in ankle injuries

of  AO TYPE B / WEBER type C injuries

Design: Prospective

Period: 2 years

Materials and methods:

Sample size: 20 cases were taken up for our study

Source of data:
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All the patients selected for study were examined according to protocol,

associated injuries  noted and clinical and lab investigations carried out in

order to get fitness for surgery.

 Consent of the patient taken for surgery. Patients were followed till

Union was achieved Clinically as well as Radiologically.

Inclusion criteria:

 age more than 18 years.

 Patients who give consent for surgery

 Simple injury

 Compound grade I injury

Exclusion criteria:

• Patients who are not fit for surgery.

• Non-compliant patient

• Unacceptable surgical risk

• Severe comminution or bone loss

• Patients below 18 years of age.

• Compound fractures grade II & III are not included.

Pre operative assessment:
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Patients underwent a pre-operative evaluation including the following

parameters: Hb, blood sugar, RFT, Xray - AP, LAT, and CT ankle with

foot – Classification of fracture done.

First Aid; BK slab with adequate padding ;

Time interval between injury and surgery: 1  to 10 days.

Anaesthesia: Spinal aneasthesia.

Implants and instruments:

 cortical screws 3.5mm

 1/3rd tubular plate

 K wire

 4.5 mm malleolar screw

Procedure:

• 3.5 mm cortical screws are used

• Screws should be positioned 2-3 cm proximal to the tibial plafond ,

directed parallel to joint surface and angled 30 degrees from

posterolateral surface of fibula towards anteromedial surface of

tibia.
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Post operative protocol

 3rd POD – 1st EOT

6th&9th POD – 2nd & 3rd EOT

12th POD-SUTURE REMOVAL

 Below knee cast applied with ankle in neutral position continued for

6 to 8 weeks.

 Ankle mobilising exercises

 Clinical and radiological features were used to assess the progress of

bony union at 4 weeks interval till union was sound.

 As soon as the wound healed, a  below knee cast was applied and

full weight bearing was not permitted.

 The cast was changed every 4 weeks and continued till union was

confirmed with clinico-radiological assessment, upto a period of 2

months.

 Active physiotherapy for regaining ankle  mobility were instituted

till the range of movement was satisfactory.

 Follow up at 6 weeks , 12 weeks ,  6 months , 12 months.
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Post operative scoring system:
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OBSERVATIONS

Table – 1

AGE DISTRIBUTION:

In this study, 8 cases (%) belongs to <40 years of age.

Age
No. of

Cases
%

<40 8 44.44%

41—60 10 55.56%

Total 18 100.0

0

2

4

6

8

10

12

<40 41-60

AGE (YEARS)

No

Of

patients
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Table – 2

SEX DISTRIBUTION:

In this study, 12 cases (66.67%) were males and only 6 of them (33.33%)

were female patients. This shows high incidence of ankle fracture with

syndesmotic injury  in males.

Sex Distribution

Sex
No. of

Cases
%

Male 12 66.67

Female 6 33.33

Total 18 100.0

0

2

4

6

8

10

12

No.of patients

MALE

FEMALE
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Table – 3

Mode of Injury

In this study, 12 patients sustained ankle fracture  by fall from

height(62.67%).

MODE OF

INJURY

No. of

Cases
%

FALL FROM

HEIGHT 12 66.67

RTA 6 33.33

Total 18 100.0

0

2

4

6

8

10

12

Mode of injury

Accidental fall

RTA
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Table – 4

Side of injury

In our study, 8 patients(44.44%) sustained injury on their right side and 10

patients(55.56%) sustained injury on the left side.there is no significant

difference in side of injury.

SIDE No. of

Cases
%

Right 8 44.44

Left 10 55.56

Total 18 100.0

7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

9

Side of injury

Right
Lefg
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Table – 5

VIOLENCE

In this study, sydesmotic injury in pronation external rotation violence

with 13 cases(72.72%)

Violence No. of

Cases
%

Pronation

external rotation 13 72.72

Supination

external rotation 5 27.28

Total 18 100.0

0

2

4

6

8

10

12

14

Violence

Pronation External
rotation

Supination external
rotation
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Table – 6

Injuries

In this study, 15 cases (83.33%) sustained simple fractures and 3

patients(16.67%) sustained compound grade I

Injuries No. of

Cases
%

Simple 15 83.33

Compound 3 16.67

Total 18 100.0

0

2

4

6

8

10

12

14

16

INJURIES

SIMPLE
COMPOUND
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Table – 7

COMPARISON OF AOFAS

PRE OP VS POST OP MEAN SCORE

AOFAS SCORE Mean

PREOP SCORE 23.438

POSTOP

SCORE
58.588

0

10

20

30

40

50

60

AOFAS score

PRE OP

POST OP
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Table – 8

COMPARISON OF AOFAS SCORE

POST OP VS FOLOW UP MEAN

AOFAS SCORE Mean

POSTOP

SCORE
58.588

FOLLOW UP

SCORE
91.412

0

10

20

30

40

50

60

70

80

90

100

AOFAS score

post op follow up
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Table – 9

AOFAS Grading Results

No. of

Cases
%

Excellent 9 50.00

Good 7 38.89

Fair 1 5.56

Poor 1 5.56

Total 18 100.00

EXCELLENT
GOOD
FAIR
POOR
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RESULTS

Total number of patients with  ankle fracture with syndesmotic injury

admitted at Government Rajaji Hospital are 20 .20 patients were operated

out of which two patients lost follow up hence excluded from the study.

The longest follow up period was 20 months and shortest follow up period

was 9 months, mean follow up period was 14 months. Follow up analysis

was made using AOFAS scoring and AOFAS grading criteria.

In this study, 44.44% of patients were less than 40 years of age.

66.67% of patients were male and there was no significant difference in

the side affected (right-8, left-10). Most of the patients sustained injury by

fall from height (66.67%).

In this study, 50% of patients had excellent outcome, 38.89% patients

had good outcome and 5.56% had fair outcome, while 5.56% had poor

outcome.

In this study, only 1 patient developed medial malleolar screw

prominence and wound infection, treated with IV antibiotics. One patient

had implant failure as patient started walking on second post operative day.
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CASE 1 S.No - 1

NAME: Ilami      AGE/SEX: 55/F IP.NO:1243

DIAGNOSIS: simple fracture bimalleolar left Danis weber type C2

CLINICAL PHOTO PRE OP X RAY



67

1 YEAR FOLLOW UP X-RAY

ROM: plantar flexion (0 to 35 degree)

Dorsi flexion (0 to 25 degree)

EXCELLENT OUTCOME
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CASE 2: S.No- 10

NAME: selvam

AGE/SEX:36/M              I.P.NO: 14913

DIAGNOSIS: SIMPLE BIMALLEOLAR FRACTURE RIGHT

DANIS WEBER TYPE C2

PRE OP CT

POST OP X RAY
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FULL RANGE OF MOVEMENTS

OUTCOME – EXCELLENT
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CASE 3: S.No- 12

NAME: Sathiyaraj          AGE/SEX: 39/M     IP.NO: 4879

DIAGNOSIS: SIMPLE BIMALLEOLAR FRACTURE LEFT ANIS

WEBER TYPE C2

PRE OP X-RAYS

POST OP X-RAY
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CLINICAL PHOTO

FULL RANGE OF MOVEMENTS. EXCELLENT OUTCOME
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CASE 4: S.No- 15

NAME: vignesh AGE/SEX: 29/M IP.NO: 4771

DIAGNOSIS: simple fracture bimalleolar rt danis weber type c1

PRE OP X-RAY:

POST OP X-RAYS
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CLINICAL PHOTO

EXCELLENT OUTCOME
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Case – 5 S.No - 13

NAME: Arumgam        AGE/SEX:44/F       IP NO:2797

DIAGNOSIS: simple bimalleolar fracture left danis weber type c1

PRE OP X RAY

POST OP X RAY
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Case 6 S.No- 3

NAME: Justin AGE/SEX:26/M IP NO:3352

DIAGNOSIS: simple bimalleolar fracture Right danis weber type c2

PRE OP X ray

Post op XRAY
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CLINICAL PHOTO
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Case – 7 S.No - 2

NAME: Poongudi AGE/SEX:42/F IP NO:3352

DIAGNOSIS: simple bimalleolar fracture left danis weber type c2

PRE OP X RAY

POST OP XRAY
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CLINICAL PHOTO

SCARS ARE HEALTHY
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RANGE OF MOVEMENTS
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Case – 8 S.No- 5

NAME:Armugam AGE/SEX:39/M IP NO:9786

DIAGNOSIS: simple bimalleolar fracture right danis weber type c2

PRE OP X RAY

POST OP X RAY
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CLINICAL PHOTO

OUTCOME – GOOD
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Case – 9 S.No - 14

NAME: Vetrivel      AGE/SEX:35/M IP NO:12479

DIAGNOSIS: simple bimalleolar fracture right danis weber type c2

PRE OP X RAY

POST OP X RAY
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CLINICAL PHOTO

SCARS ARE HEALTHY

RANGE OF MOVEMENTS
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EXCELLENT OUTCOME
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Case – 10 S.No- 4

NAME: Ambudevi      AGE/SEX:40/F IP NO:4482

DIAGNOSIS: simple bimalleolar fracture right danis weber type c2

PRE OP X RAY

POST OP X RAY
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CLINICAL PHOTO

SCARS  HEALTHY

EXCELLENT OUTCOME
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Case – 11 S.No-7

NAME: Senthil     AGE/SEX:28/M IP NO:6389

DIAGNOSIS: simple bimalleolar fracture left danis weber type c1

PRE OP X RAY

POST OP X RAY
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SCARS HEALTHY
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Case – 12 S.No-6

NAME: Senthil     AGE/SEX:46/M IP NO:6876

DIAGNOSIS: simple bimalleolar fracture left danis weber type c

PRE OP X RAY

POST OP XRAY
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Patient developed superficial infection and treated with iv antibiotics
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CASE – 12 S.No - 11

NAME: Kamaraj       AGE/SEX:60/M IP NO:14333

DIAGNOSIS: Compound grade 1 bimalleolar fracture left danis

weber type c

PRE OP X RAY

POST OP XRAY
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Patient started weight bearing on day two and resulted in implant failure

IMPLANT EXIT WAS DONE
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DISCUSSION

Fractures around ankle with syndesmotic injury are not uncommon in

orthopaedic practice..  The primary goal of treatment is to obtain stable,

pain free ankle joint and restoration of their maximum function.

Mean age group of our study (43 years) is agreeable with most of the

other studies, Davis et al , Hasselman et al . Though the inclination is

towards older age, this study like others, showed a wide age range of

patients (26 to 60).

The present study showed that the ratio of the male and female

patients (12:6) is significantly more towards the former which is similar to

most other studies, Davis et al .The high incidence in males in younger

age, a period of active physical life can be attributed to more exposure to

the injuries in females higher incidence is seen in older age group similar

to Davis et al.

Out of 18 patients , 15 patients developed syndesmotic in jury due to

pronation external rotation violence and 3 patients developed injury due to

supination external rotation violence.hence it indicates that pronation

external rotation injuries are more prone for syndsmotic injury.
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In our study we have used three cortical screw purchase fixation using

3.5 mm cortical screws.none of the patients showed screw breakage on full

weight bearing after eight weeks.in our study none of the patients had

secondary procedure of syndesmotic screw removal.

None of the patient developed ankle arthritis

we achieved AOFAS score of  91 or above for 9 cases. AOFAS  grading

was: excellent(9 cases-50%), good(7 cases-38.89%), fair(1cases-5.56%)

results and one case (5.56%) had poor results. In contrast to the study doen

by Kennedy JG20 and Koval KJ21 ,our study showed 88.89% good

results.
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CONCLUSIONS

Based on the results of the study following conclusions were made:

 For all cases of Ankle fractures with syndesmotic diastasis, open

reduction and screw fixation of ankle fracture with syndesmotic

screw fixation helped to achieve good union of fractures and pain

free, stable ankle joint.

 Syndesmotic screw fixation with three cortex purchase (3.5 mm

cortical screw) does not lead to screw breakage on weight bearing.

In conclusion, treatment of ankle fracture with syndesmotic injury with

open reduction and screw fixation facilitated early mobilization of the

patients and helped achieving stable, pain free ankle joints and preventing

ankle joint arthritis.
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STUDY PROFORMA:

Name : IP No:

Age : Sex:

Occupation:

Mode of injury

Violence

Diagnosis :

Associated injuries :

Date of Surgery

Procedure :

Complications :

Secondary procedure :

Follow up period :

6 WEEKS 12 WEEKS 6

MONTHS

12

MONTHS

ANKLE HIND

FOOT SCALE
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Consent form

FOR OPERATION/ANAESTHESIA

I_________ Hosp. No.______ in my full senses hereby give my full

consent for ______ or any other procedure deemed fit which is a

diagnostic procedure / biopsy / transfusion / operation to be performed on

me / my son / my daughter / my ward_____age under any anaesthesia

deemed fit. The nature , risks and complications involved in the procedure

have been explained to me in my own language and to my satisfaction. For

academic and scientific purpose the operation/procedure may be

photographed or televised.

Date:

Signature/Thumb Impression

of  Patient/Guardian

Name:

Designation Guardian Relation ship

Full address
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ABBREVIATIONS

AOFAS – American Orthopaedic Foot and Ankle Society Score

POD – Post Operative Day

ORIF – Open Reduction and Internal Fixation
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S.NO NAME A/S IP.NO MODE OF
INJURY

SIDE DIAGNOSIS VIOLENCE INTERVAL
BETWEEN
INJURY
AND
SURGERY

ASSOCIATED
INJURY

PROCEDURE AOFAS
preop
score

AOFAS
postop
score

Follow
up
score

Grade complications

1 Ilami 55/F 1243 Accidental
fall

Left Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

One day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

25 54 94 excellent -

2 Poongudi 42/F 4352 Accidental
fall

Left Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

One day - ORIF with plate
osteosynthesis
for fracture
fibula and
Tension Band
Wiring for
medial
malleolus with
syndesmotic
screw fixation

22 52 91 Excellent -

3 Justin 26/M 3352 RTA Right Bimalleolar
fracture
Danis
Weber type
C

Supination
external
rotation

5 days - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

24 48 82 Good -

4 Ambudevi 40/F 4482 Accidental
fall

Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day -- ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with

28 50 88 Good
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syndesmotic
screw fixation

5 Armugam 39/M 9786 Accidental
fall

Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

26 42 86 Good

6 Senthil 46/m 6876 RTA Left Compound
grade I
Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

6 days - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

20 38 88 Good INFECTION

7 Senthil 28/m 6389 RTA Left Bimalleolar
fracture
Danis
Weber type
C

PRONATION
EXTERNAL
ROTATION

3 Days - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

28 44 78 FAIR I

8 Selvam 68/M 6814 RTA Left Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and
Tension Band
Wiring for
medial
malleolus with
syndesmotic
screw fixation

26 38 88 Good

9 Muthurakku 60/F 8213 Accidental
fall

Left Bimalleolar
fracture
DanisWeber

Pronation
external
rotation

10 days - ORIF with plate
osteosynthesis
for fracture

20 30 82 Good
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type C fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

10 Selvam 36/M 14913 Accidental
fall

Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

24 32 96 Excellent

11 Kamaraj 60/M 14333 RTA Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

20 - - Poor Implant failure

12 Sathyaraj 39/M 4879 Accidental
fall

Left Compound
grade I
Bimalleolar
fracture
Danis
Weber type
C

Supination
external
rotation

2 days - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

22 34 92 Excellent

13 Armugam 44/F 2797 Accidental
fall

Left Bimalleolar
fracture
Danis
Weber type
C

Supination
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

23 32 88 Good
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14 Vetrivel 35/M 12479 RTA Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

2 days - ORIF with plate
osteosynthesis
for fracture
fibula and
Tension Band
Wiring for
medial
malleolus with
syndesmotic
screw fixation

24 30 90 Excellent

15 Vignesh 29/M 4771 Accidental
fall

Right Compound
grade I
Bimalleolar
fracture
Danis
Weber type
C

Supination
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

21 32 94 Excellent

16 Rajammal 60/F 9989 Accidental
fall

Left Bimalleolar
fracture
Danis
Weber type
C

Supination
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

22 32 86 Good

17 Murugesan 48/M 6536 Accidental
fall

Left Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

1 day - ORIF with plate
osteosynthesis
for fracture
fibula and screw
fixation for
medial
malleolus with
syndesmotic
screw fixation

25 33 92 excellent

18 Valliappan 32/M 34521 Accidental
fall

Right Bimalleolar
fracture
Danis
Weber type
C

Pronation
external
rotation

2 days - ORIF with plate
osteosynthesis
for fracture
fibula and
Tension Band

24 30 90 Excellent
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Wiring  for
medial
malleolus with
syndesmotic
screw fixation
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