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ANALYSIS OF FUNCTIONAL OUTCOME OF ANTEROLATERAL
PLATING IN TIBIAL PILON FRACTURES.

ABSTRACT

Introduction:

Tibial pilon fractures account for 1% to 10% of all lower extremity
injuries. The difficulty in managing these injuries is primarily due to the
precarious vasculature around the ankle. Subcutaneous location of tibia adds to
the difficulty. It encompasses a spectrum of skeletal injury ranging from low
energy injury due to simple falls to high energy explosive injury due to road
traffic accidents and fall from height. Fibula is fractured in 85% of the tibial
pilon injuries. Fixation of fibula fracture is crucial to the reduction of pilon
fracture. Complication rates were higher in the high energy explosive fracture
pattern. Medial plating using LCP on the subcutaneous medial border of distal
tibia resulted in a significant rate of wound dehiscence and deep infection.
Plating on the lateral surface of tibial plafond is a new entity and the
anterolateral approach is gaining popularity for the fixation of tibial pilon

fractures.

Materials and Methods:

This retrospective and prospective study analyzes the functional outcome
of Anterolateral distal tibia LCP for treatment of distal tibia fracture. The period
of study was from June 2013 to December 2013 with a total duration of 7

months. In our study 30 cases with a minimum follow up of 4 months and



maximum of 12 months with an average of 9 months was carried out. Fibula
fixation is performed initially to restore length and achieve indirect reduction of
tibia fracture using posterolateral approach. Anterolateral approach to ankle was
used to fix tibia. Anterolateral locking compression plates are placed through
the interval between the anterior and lateral compartments of leg. All cases were
assessed postoperatively using the Kaikkonen clinical ankle score and Teeny

wiss radiological score.

Results:

27 fractures united with a mean duration of 12 to 24 weeks. In our study we
were able to achieve anatomic reduction in 32% (7 cases) of the patients. Good
reduction was achieved in 50% (11 cases) of the patients. Fair reduction was
achieved in 18% (4 cases). There was no case of poor fracture reduction in our
study according to Teeny Wiss Score. In our study we had excellent functional
outcome in about 30% of cases, good functional outcome in 50% of cases fair
and poor outcome 10% of cases each based on Kaikkonen Clinical Ankle Score.
In our study the complication we met were 6 cases (20%) of wound dehiscence
and superficial infection which healed by secondary intention, 2 cases (7%)of
flap necrosis, 3 cases(10%) of nonunion, extensor tendon exposed in 1
case(3%), implant failure in one of the three non union cases. In our study we

had no deep infection (0%).



Conclusion:

Distal tibia fractures with high grade of soft tissue injury are to be
internally fixed after a delay of 21 days for the edema to settle down and the
wrinkle sign appears. The posterolateral incision to fibula provides a larger skin
bridge between this incision and the tibial incision. A 7 cm skin bridge between
two incisions is recommended to avoid wound complication. Restoration of the
articular surface and reestablishing its relationship to the tibial shaft is the
primary goal of treatment. Good functional result depends on reasonable
anatomic reduction of the articular surface and meticulous soft tissue handling.
From our study, 3.5mm Anterolateral Distal tibia Locking Compression Plating
for tibial pilon fractures were found to be safe and effective. For AO type A
fractures, can be fixed either using MIPPO or ORIF technique. For AO type C
fractures Open reduction of the articular fragment is mandatory and then

stabilize with locking compression plate for added up stability.

Keywords: dual incision technique, anterolateral approach for tibia, wound
problems, skin bridge




INTRODUCTION



INTRODUCTION

Tibial Pilon (Tibial Plafond) is a descriptive terfor distal tibia
fracture suggesting that the talus acts as a hajameacting and injuring the
distal tibid. Treatment of these fractures remains challenffingrthopaedic
surgeonsTibial pilon fractures account for 1% to 10% dflaiver extremity
injuries’. The difficulty in managing these injuries is parity due to the
precarious vasculature around the ankle. Subcutanecation of tibia adds
to the difficulty.Tibial pilon encompasses a spewtr of skeletal injury
ranging from low energy injury due to simple faibshigh energy explosive

injury due to road traffic accidents and fall froeight.

Low energy tibial pilon fractures occur in oldereagroup and
mechanism of injury is usually rotation. It causespiral fracture of the distal
tibia with or without extension into ankle jointta®us of surrounding soft
tissue is good. As a result risk of post surgicalmd healing problems and

chance of infection are mininfal

High energy tibial pilon fractures occur in youngegye group and the
usual mechanism of injury is axial loading. Here thard dome of talus
Impacts against the relatively soft tibial articukurface. As a result distal
tibial articular surface and the metaphyseal reginmmbles. Foot position

during impact heavily influences the fracture paitteof the articular
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surfacé®. This pattern is associated with severe soft ¢issjury with edema

and skin blisters around the ankfe

Fibula is fractured in 85% of the tibial pilon imjes . Fixation of

fibula fracture is crucial to the reduction of mil&acture.

Decision making is tough only in the high enerdgppifractures. Some
complex questions arise, whether to treat the udracttonservatively or
operatively? If operative, whether immediate oaglet] fixation? Fixation of
fibula? Internal or external fixation? Choice gipaoach? Implant choicé?
Answers to these questions and hence decision gnakiould be made on an

individual basis.

Comorbid illness complicates this delicate sitati Peripheral
vascular disease, diabetes mellitus, smoking amohalism should be

consideretl

Internal fixation was considered gold standard98Q.by Ruedi of the
AO group. It was the standard of care. The entlusias soon lost due to
wound breakdown, deep osteomyelitis and sepsisciassd with the open
reduction and plating technique. Complication ratese higher in the high

energy explosive fracture pattérn

Because of the severity of the soft tissue injamyg the reported soft

tissue complication rate attributed to extensivigisal exposures and bulky

2|Page



internal fixation devices approximating 40% to 50%®xternal fixation
emerged as a successful technique for decreasiggificant septic
complications that had been previously attributalbée open surgical

management

Minimal internal fixation to reconstruct the artiau surface of tibia
supported with ankle spanning external fixatorsalee the popular modality
of treatment in late 1990s. Fibula fractures wezeused using one third
tubular or reconstruction plate to maintain lengid axis alignment. Hybrid
fixators later replaced monolateral external fixatbecause of advantage of
stability and early weight bearing.Definitive maeatent of pilon fracture by
external fixation has its own complications. Thag @in tract infection,

secondary loss of reduction and ankle stiffness.

The lack of consistent results with the use of mek fixation
techniques and an improved understanding of theceded soft tissue injury
with pilon fractures gave way to the reconsideraid open reduction and

internal fixation but after a period of soft tisseeovery.

Role of non-surgical treatment should have a mantias possible for
stable fractures with minimal shortening to beteday traction or plaster of
paris in a medically unfit patient , but malunishprtening , limited range of
movement and early secondary osteoarthritis ofeahklve all been reported

following conservative treatment of pilon fractufes?® Complications of

3|Page



recumbency such as deep vein thrombosis, pressigs and pneumonia are

a problem.

Open Reduction and Internal Fixation has regairgaljarity largely
due to better assessment of soft tissue envelgghefne soft tissue injury
classification was expanded by the AO group to terea more objective
system that evaluates and grades each componestftofissue envelope,

including the skin, musculotendinous componentsrandovascular tisstie

With regards to closed intramedullary nail, a stdidation with nail in
distal tibia may be difficult to achieve because tiourglass shape of the
intramedullary canal prevents a tight endosteadrfd compromises torsional
and angular stability. Secondary displacement effthcture on insertion of
nail, breakage of nail and locking screws, limiggaplicability in severe intra

articular fracture and malunion of the tibia ar¢égodial risks.

Various modalities of internal fixation for tibigilon by plating have
been described. These include conventional AO rhethéing using medial
buttress plate, anterior plating using T platesy€Elleaf plate or occasionally
simple dynamic compression platég®d medial plating has its own
drawbacks. One of the major disadvantages of thywaach is the risk of
wound break down over the subcutaneous border,tivitlpotential need for
flap cover. In addition this approach limits vigaation of the lateral chaput

fragment.
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Locking compression plating (LCP) is the most wydaked implant
for tibial pilon fractures at present. It can befpened by minimally invasive
technique or standard open reduction and intemxatidén methods. These are
anatomically contoured to the bone surface to witiak applied. For pilon
fracture the gold standard was medial LCP, a lavfilerplate placed through
medial approach. The low profile nature tends tdress the problem of
bulky implant used in standard AO plating techngjudedial plating using
LCP on the subcutaneous medial border of distaa t#hill resulted in a
significant rate of wound dehiscence and deep fidiecalthough at a lower

rate compared to standard AO plates.

Surgeons preferred Minimally Invasive Percutaneoldate
Osteosynthesis (MIPPO) technique to decrease th@advocomplication using
medial LCP. MIPPO technique achieved union rategiregy between 80%
and 100%. These techniques aim to reduce surgatahfh and to maintain a
more biologically favourable environment for fragtthealing. Nevertheless,
complications such as angular deformities greaten t7, articular mal

reduction, hardware failure and non-unions have lbeported.

How to overcome this problem? Why not use the dhteurface of
tibia? Attempts were made in the past to treatnpifcactures by open
articular reduction and lateral buttress platingit It failed. This was

attributed to the complex bony contour of the latsurface of the distal tibia
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as it blends with the tibial plafond distally. Coating a semi tubular, one
third tubular or reconstruction plate to this saegfavas challenging and also
resulted in inadequate screw purchase. All thisltes in unstable fixation

and secondary loss of reduction.

Locking Compression Plates designed to contoutateeal surface of
distal tibia were developed recently. These platese fixed using the
anterolateral approach to the distal tibia. AltHow@gnterolateral approach has
been described in the past, it was not popularigddting on the lateral
surface of tibial plafond is a new entity and theeaolateral approach is
gaining popularity for the fixation of tibial pilofiactures. Early studies have
shown it offers the benefit of improved soft tisswxerage and the potential

for a lower rate of wound healing complicatiGns

If it is so, then anterolateral plating for tibjalon fractures could well

be a milestone in the management of pilon fracture.
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AIM AND OBJECTIVE

Aim of our study is to analyze the functional outeo of Tibial pilon
fractures treated by Anterolateral Distal Tibialckong Compression Plate in
the Institute of Orthopaedics and Traumatology, Madviedical College and
Rajiv Gandhi Government General Hospital Chennadrav period of six

months from June 2013 to November 2013.

The primary objective of the study is to analyze tutcome in terms

of fracture union using radiographs and surgicalnebhealing.

The secondary objective of the study is to analyze functional

outcome after surgery.
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REVIEW OF LITERATURE

First described by French radiologi3géstot in the year 1911, as ankle
fractures that involve the weight bearing disthlai articular surfaces. The
term Pilon was coined by Etienne Descot to describe fractosirring

within 5 cm of the ankle joint.

The termPilonwas derived from French language and refers to a
pestle, which is a club shaped tool used for mgsbmgrinding substance in

mortar, or a large bar which is moved verticallystamp.

In 1950 Bonin J.G. coined the terniPlafond which means ceiling in
French. It describes the distal tibial articularfsce to the roof of the ankle
joint.

In 1968 Ruedi performed early open reduction and internal fixatio
for all tibial plafond fractures and demonstratatissactory results with few

complications.This was supported by subsequentestymerformed byHeim

and later byOvadia andBeals.

In 1980 and 1990s, early open reduction and internal fixation became

the standard of care for tibial pilon fractures.

Wrysch pointed out that Ruedi’'s study included mostly lewergy
spiral fracture pattern of tibial pilon. This retad in superior results in early

open reduction. In late 1990s, studies showed egbn reduction caused
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severe wound complications and sepsis. This wabuwtd to more cases of

high velocity axial compression injury pattern is keries.

Because of this high rate of soft tissue complcegi due to open
reduction and bulky implants, external fixation egezl as treatment of
choice. LateiBone and colleagues, used combined minimal internal fixation

with external fixation.
Maisonneuve (1840), compares ankle with a mortise and tenon.

Sir Robert Jones described that, the most injured joint of the body

was that of ankle, but it was treated least.

In 1968 it wasReudi who published a paper on this topic, describing
the fracture, principles of treatment and a clasdibn system. His
experience with immediate fixation of tibial fracts demonstrated durable

results and few complicatiots?

Kellam andWaddeli divided pilon fractures in two types based by the

mechanism of injury as either rotational or axiding or botff.

Tornetta et.al described combined open stabilization of the aldic
fractures and neutralization of the metaphysealtdras with hybrid external
fixation without spanning the ankle joint withpotah benefit of allowing

cartilage nutrition through the use of early amdege of motion.
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Pugh and colleagues andngen pointed out the complictaions of
external fixation such as malunion, nonunion anaeloclinical scores and

slower return to function when they compared wiisitt own ORIF grouf.

Understanding the need for better managementof stife tissue
Schatzker and Tile in 1996 developed a distinction between the ssfue
that is adequate for immediate fixation and the 8s$ue that is not suitable
for surgery because of swelling. In the second gr@welay of 7 to 10 days
was suggested prior to surgery, for the skin arfd t&sues to return to a

reasonable state.

Mast et.al recommended that if the definitive surgery canbet
performed within 8 to 12 hours, plan for a temppitaeatment and definitive
procedure is delayed till the resolution of the léing. He also recommended
that length stable injuries can be treated tempypréy casting and for
fractures with shortening calcaneal traction wasliagd to restore the length,

before any definitive procedures.

Sirkin and colleagues, andPatter son andCole, in 1999, popularized
the staged management of tibial plafond injuriebeyl concluded that
performing immediate open reduction in the swollerd compromised soft

tissue envelope contributed to high rate of wounrgication and sepsis.
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This staged management protocol remains the faiomdfor the basis

of tibial pilon fracture management in current pices

Helfet DL et.a in 2004 developed the minimally invasive
percutaneous plate osteosynthesis for distal tioia low profile plate,

following better understanding of the osseous trnecanatomy.

11| Page



EVOLUTION OF LOCKING COMPRESSION PLATE

1890-1910

Lane (Open Fracture treatnfént)

Lane plate
Lambotte’s series

W.Sherman (Metal alloys)

Hey-Groves (Locking Screws)

1950-1960

Danis (OsteosyntheSis)

1980

Internal fixator system (Polish Surgeon)

1990-2000

Blatter and weber (Wave pléate)

Minimally invasive percutaneous osteosynthesis

Schuhli nut

Locking Plate

2000-2010

Locking and minimally

osteosynthesid

invasive percutameo plate
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DEVELOPMENT OF LOCKING COMPRESSION
PLATE

During the last decade, tremendous advances hase tmade in the
internal fixation of fractures by plating. The imal fixator system was first
developed by Polish surgeon in the 1980’s. Theyelped theZESPOL

system. They based the design of their implant paraber of principles.

1. The screw should be fixed to the plate.
2. Compression between the plate and the bone sheuwtirhinated.
3. The number of screws necessary for stable fixafwuld be optimal.

4. Plate stability and Inter fragmentary compressiooutd be preserved.

The following devices lead to the development a& #o called locked

internal fixator.

1. Schuhli locked plate: This was developed by J. Mast.Schuhli, nuts

keep the plate away from the bone. It has thregogbr@jections. As it
makes less direct contact between the plate and bacts as a low
profile internal fixator. In addition, if in casd missing cortical bone,
Schuhli nuts can act as proximal cortices and boalr fixation is
feasible®

2. Point_contact fixator (PC-FIX): These devices preserve the blood

supply of the periosteum by point contact. Thegatfrs are secured

by unicortically inserted screws and hence havamahcontact. The
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tapered head of the screw ensures that it lodgesyfin the plate hole
and provides the required angular stability. PC-RIXs the first plate
in which angular stability was achieved. PC-FIX wilas basis for the
further development of LISS

. The angled blade plate devised by AO is the straingeplant
providing that fixed angles gives improved stapilit

. Interlocking nail used in comminuted diaphyseattiuae proved that
open anatomical reduction of the fragment is naessary and close
treatment of the comminuted fragments with splotinby
intramedullary nail produces abundant callus ardl $eealing. These
four developments, Schuhli nut, point contact plaked angled blade
plate and locked intramedullary nail naturally ldadhe development
of internal fixator by locked head pléte

. During the last decade, bridge plating and lesasiwve and minimally
Invasive surgery developed.

. Finally M. Wagner and R.Frigg developed the locking compression
plate (LCP), with combi holes and functionality lméth locking and
conventional plate. This development revolutionippérative fracture

fixation'®1718:53
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PRINCIPLESOF LCP

Locked plates rely on a different mechanical ppfeito provide
fracture fixation and in so doing they provide dr#nt biological

environments for healing.

In conventional plates the strength of fixationpeieds on the frictional
force between the plate bone interface and thel axifness or pull out
strength of the screw bone interface of the sirsglew farthest away from
the fracture site during axial loading. Conventiopéate creates contact

stress at bone plate interface, compromising thegieal blood supply.

Under axial load, there is secondary loss of fomtpost-operatively
due to toggling of the screws in the plate as ssrave not locked to the
plate.In the locked plates, they behave biologicadind mechanically

differently from that of conventional plate.

Single Beam Construct:

Locked plate is a single beam construct by de$ttate and screws act
as a single unit. Locked plate controls the axterdation of the screw to the
plate, thereby enhancing the screw-plate-bone naisby creating a single
beam construct. In this construct there is no nmotietween the components

of the beam that is the plate or the screw or theebThis construct is four
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times stronger than load sharing construct whitdwel motion between the

components of the bednt.

L oad transfer in conventional plate:

L oad transfer in locking compression plate:

Fixed angled device:

The basic and important principle of locked fixater its angular
stability. It doesn’t rely on compression of theeses. As the bone fragments
are connected to the fixator through all screwayibty is gained. Each screw
acts as fixed angled blade plate. So this multipted angular stability
system is very stable. The primary anchorage ofsttrew in the bone is

therefore ensured even in poor bone qudlify*"*®
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In the locked head plate load transfer from ongrfrant of bone
occurs through the locked screw head to the pladefram the plate to screw
of other fragment and finally to the opposite fragwithout loading the

bone, not like that of the conventional plate.

Conventional screwsfail one by one

Locking head screws fails en bloc

Load Transfer:

In the locked head plate the principle load tramsfg element are the

screw$62

Load transfer through screws and not through bonein LCP
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En block fixation:

In locked plates, the strength of fixation is egutd the sum of all
screw-bone interfaces compared to that of the sisglew’s axial stiffness or

pull-out resistance as seen in the convention&épfd®?

Internal Fixator:

Locked plate acts as “internal-external fixatonteaare extremely rigid
because of their close proximity to the bone. mditernal fixator closer the

bar to bone, more rigid is the constfufct

Elastic Fixation:

Locked head plate increase the elasticity whencartical screws are
used. Strain is optimized at the fracture site.ddesecondary bone healing

occurs with callus formatidh

As an “internal fixator”, locked head plate no lengelies on the frictional
force between the plate and the bone to achieveluwbsstability and

compressionNo Contact Plate:

In locked head plate as the screw gets lockedtir@dole, there is no
contact between the plate and the bone. Hencestihesgeal blood supply of
the bone underneath the plate is maintained, whereahe compression

plate, there is disruption of periosteal blood s$ymd leads to non unidi
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Contouring:

Precise contouring of the plate is not necessahes& plate are

anatomical plates which are available for spetifines.

Primary Displacement:

As these plates are precontoured to the bony awyatorwhere it is

applied, it doesn’t require any further contouringdence primary

displacement does not occur. Whereas in conventmates, if the plate is

not contoured to that of the bone, primary dispiaeet occurs>3

Primary loss of reduction due to improper contouring of conventional plate

=

7
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Secondary Displacement:

As the screws are locked to the plate providingdiangular stability,
toggling doesn’t occur and therefore, secondarypldcement does not

occuf®®

Secondary loss of reduction dueto toggling

ADVANTAGES OF L OCKED INTERNAL
FIXATOR?" 4053

1. As they require no precontouring, primary displaeemdoes not
occur.

2. Internal fixator is a biological plate and is amstic stable fixation.
Therefore, natural secondary healing allows abundalfus and faster
healing at the fracture site.

3. The screws are incapable of sliding, togging orob@ng dislodging.

Therefore there is no loss of secondary reduction.
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. Locking the screws ensures angular, as well asl axability and
eliminates unwanted movement of the screws.

. Blood supply to the bone is preserved as the paway from bone.

. Ideally suited in osteoporotic bones, with lesd-put of screws.

. Screws with multiple angular stability in the epypkal and
metaphyseal fragments make the construct veryestabl

. Locked internal fixators are noncontact plates,ckeno disturbances
in periosteal blood supply, and therefore thereagisk of refracture
after removal of plate.

. No need to contour the plate and also no needetocdmpress the plate

to bone.

10Also there is no need for reconstruction of the agije deficient

cortex.

11 Polyaxial screws have an advantage. It can be dnglany desired

direction.
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RULES OF SCREW PLACEMENT IN A LOCKING

COMPRESSION PLATE 4953

1. Conventional screws are inserted before any lockangws.

2. Conventional screws will bring the plate closetite bone.

3. Conventional screws can be used to lag fractugsrfeant through plate
or individually.

4. Locking screws will not reduce the bone to theeplat

5. Locking screws form a fixed angle construct withtplto increase the
stability in osteoporotic bone.

6. Lag before lock. After placing locking screws no diidnal
compression or reduction of the fragments are plessi

7. Locking screws should be placed as the final stdp plate

osteosynthesis.
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ANATOMY

Tibia acts as the major weight bearing bone ofléigethrough which
neurovascular bundle to the foot also traversec@aibeous location of tibia
in the anterior and medial aspect makes it moreeqible to injury and

especially vulnerable to open fractures.

The Osseous anatomy®® of ankle joint includes the distal tibia, the
distal fibula and the talus. Ankle mortise is fodnehen the distal ends of
tibia and fibula meets the superior dome of thestalhe articular surface of
distal tibia is broader anteriorly and graduallyroas posteriorly. Also the

articular surface is more concave from anteriqdsterior.

The medial malleolus is a bony projection from tnedial end of
distal tibia. It extends more distal and slighthtexior. The articular surface
of medial malleolus is oriented perpendicular boali plafond and articulates

with medial articular portion of talar botfy

The distal end of fibula also known as the latenalleolus articulates
with the lateral articular portion of the talar lyodAriculation of the distal
tibia with the distal fibula forms the tibio fibulayndesmosis distally. The
subchondral bone of the distal tibia representsstrengest cancellous bone

and provides secure screw purchase for fixatiomcdsy
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Regarding the anatomic axis of tibia, the tibiafphd is oriented in
slight valgus in the frontal plane (2 degrees), #ml anatomic axis passes
just medial to midline of the talus. The tibial folad is slightly extended in
sagittal plane (approximating 5 to 10 degrees)taadnid-diaphyseal line of

the tibia passes through the lateral process aithé®.

Knowledge about thEgamentous attachments at the ankle joint is

useful for understanding the fracture anatomy dsplacement patterffs

The irregular convex surface of the medial aspédistal fibula meets
the irregular concave surface on the lateral aspletbia to form the distal
tibiofibular syndesmosis. The components of thetatligibio fibular
syndesmosis include anterior tibiofibular ligameptsterior tibiofibular
ligament and the strong interosseous tibiofibulgarhent®.The posterior
tibiofibular ligament has superficial and deep comgnt, the latter is called
as the transverse tibiofibular ligament. This ligaun projects below the

margin of distal tibia to form a labral articulatifor the posterolateral talus.

The deltoid ligament is also called the medialateltal ligament of the
ankle. It is a strong, flat broad triangular baminposed of superficial and
deep layers. The superficial layer has three attacis distally. They are the
tibio calcaneal, tibio navicular and superficiddidi talar ligaments. The deep
portion of the deltoid ligament consists of deepeaar tibio talar ligament
and deep posterior tibio talar ligament. Deep pastecomponent is the
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strongest and clinically more important. It origies from posterior colliculus
and travels posterolaterally and inserts to thereemtonarticular medial

surface of the tald$

For uncomplicated and safe internervous planechaiwledge about
muscular and tendinous anatomy of distal tibia is required. Tibia has four
muscular compartments. They are Anterior, Medialpesficial and Deep

Posterior compartments.

The contents of anterior tibial compartment fromdrakto lateral are
the Tibialis anterior, Extensor hallucis longusidfsor digitorum longus and
peroneus tertius muscles. These muscle receives rseipply from the deep
peroneal nerve. Neurovascular bundle of anteribmaltiartery and deep
peroneal nerve runs between extensor hallucis bagd extensor digitorum
longus. The anterior compartment is relatively efding compartment
bounded by the tibia medially, fibula laterally amderosseous membrane

posteriorly and tough crural fascia anteri6tly

The lateral compartment of the leg contains themeus longus and
peroneus brevis muscles. These muscles are inedrvay superficial
peroneal nerve which runs in the intermuscular isapbetween peroneal
muscles and extensor digitorum lonusn the distal third of the leg, the

superficial peroneal nerve is purely sensory, whpmbrces the lateral
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compartmental fascia, and travels in the subcutahéscia from posterior to

anterior, typically encountered during the antersk surgical expostuite

A posterior septum intervenes between the supalfiand deep
posterior compartments. The superficial postermmngartment contains the
gastrocnemius, soleus and plantaris muscle. Itsasees as a source for local
muscle flap for covering soft tissue defects whate encountered with
internal fixation of tibial pilon fractures. Thesauscles are innervated by the

tibial nervé®.

The deep posterior compartment is largely tendinand includes
Tibialis posterior, Flexor digitorum longus and tR&xor hallucis longus

muscle. All these muscles are innervated by thal titervé®.
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OSSEOUS ANATOM Y*°

ANTERIOR AND POSTERIOR VIEW
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LIGAMENTOUS STRUCTURES: ANT AND POST VIEW
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CLASSIFICATION

There are many classification system followed froma early days
such as Mast, Speigl and Pappas, Bohler classuiicatVeber classification,

Ruedi and Allgower and AO/OTA types.

Of all the classification systems most commonldieked are Ruedi

and Allgower and AO/OTA classification.

MAST, SPEIGL , & PAPPAS CLASSIFICATION?®

Type-1: Supination-external rotation fracture wathrtical loading at

the time of injury.

Type-2: Spiral extension fracture

Type-3: Vertical compression fracture
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AO/OTA CLASSIFICATIONY?8

The AO/OTA classification system provides a compreive
description of distal tibial fractures. The distiédia is assigned numeric code
of 43. Injuries of the tibial plafond are then gaigzed as extra-articular (43

type A), partial articular (43type B) and totalieutar (43type C).

AO Type A — fractures are extra-articular distbldl fractures

Al — Metaphyseal simple

A2 — Metaphyseal wedge

A3 — Metaphyseal complex
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AO Type B — Partial articular fractures in whichpartion of the articular

surface remains in continuity with the tibial shaft

B1 — Pure split

B2 — Split depression

B3 — Multi fragmentary depression

Ba
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AO Type C - fractures are complete metaphyseakuras with articular

involvement.

C1 - Simple articular with simple metaphyseal tinae

C2 — Simple articular with multifragmentary metgpéal fracture

C3 — Articular multifragmentary
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RUEDI AND ALL GOWER CLASSIFICATION*

Ruedi and Allgower, classified plafond fracturemithree categories.

Type |: cleavage fracture of the distal tibia wihosignificant

displacement of the articular surface.

Type IlI: significant fracture displacement of thetiaular surface

without comminution.

Type llI: Impaction and comminution of the distabial articular

surface.
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RUEDI AND ALLGOWER CLASSIFICATION

34| Page



Reudi and Allgower Classification was modified by Ovadia and

Beals

Type |: Undisplaced articular fracture

Type Il: Minimally displaced articular fracture

Type lll: Displaced articular with large fragments

Type IV: Displaced articular fracture with multigl@gments and large

metaphyseal defect

Type V: Displaced articular fracture with severentounition.
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Soft Tissue Injury Classification:

The recognition of the soft tissue injury assodateth tibial plafond
fractures has resulted in the evolution of thengmal treatment. A thorough
evaluation of the soft tissue envelope and surgeexperience and judgment
remains the mainstay. The soft tissue injury cfesdion system of Tscherne
and Goetzen is subjective and grades soft tisguedsa of closed fractures

into one of four categories, organized from O to 3.

Grade 0 - Closed fractures with no appreciable ssdue injuryand

demonstrate an indirect injury simple fracture gautt

Grade 1 - superficial abrasion or contusion of skimple or medium-

energy fracture patterns

Grade 2 - deep abrasions and local contused sledjum to severe

fracture patterns

Grade 3 - extensive contusions or crushing, sicgufi muscle

destruction and subcutaneous tissue deglovingyinjur

Compartmental syndrome, vascular injuries, anderseviracture

comminution are often identified.
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MATERIALSAND METHODS

This retrospective and prospective study analyzes functional
outcome of Anterolateral distal tibia LCP for tneaint of distal tibia fracture

depending on the type of fracture and to find betrtprognosis.

The study included patients withdistal tibia fraet who were treated
in Rajiv Gandhi Government General Hospital by Aol#teral distal tibia

Locking compression plate.

Period of Study:

The period of study was from June 2013 to Decerib&8 with a total

duration of 7 months.

In this period patients already treated by 3.Smrteraateral distal
tibia LCP for distal tibia fracturesin our institoih were identified and their
data collected retrospectively after obtaining infed consent. These
patients were followed up prospectively till fracuunion and clinical

outcomes were recorded.

In the same period patients admitted with distahktfractures with or
without intra-articular extension were enrolled ftors study after informed
consent. The mean duration from hospital admisatefinitive surgery was

around 21days to 30 days in cases of closed festur
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Inclusion Criteria

» Patients volunteering to participate in this study.

» Skeletally mature patients.

* Ruedi and Allgower type — I, Il, Il fractures.

 AO type 43 A, B and C fractures.

e Closed fractures.

* Minimum follow up of 4 months.

Exclusion Criteria

» Age below 18 years and above 80 years.

» Compound fractures

* Associated calcaneum fractures and talus fractures

» Severely mangled extremity and associated spindl @mdominal

injuries

The total number of patients in our study @@&s
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CLINICAL EVALUATION

Patient presenting with injury to lower extremitpand the distal 1/3
of leg and ankle joint are suspected to have altipilon fracture. After
confirming that the general condition of the patisnstable, examination of
the injured ankle is carried out. Thorough hist@ymandatory as it gives
vital clue to the mechanism of injury, thereby van @ssess the velocity of
injury. Also history of comorbid illness should bkcited, as they are one of

the factors determining the outcome of operativeruention.

On physical examination, signs of fracture such saselling,
tenderness, abnormal mobility, crepitus and defiyriame noted. Systematic
palpation to localize tenderness is done in a ses®rely injured ankle. A
combination of tenderness, swelling or ecchymoser ¢the bone, ligament,

or joint line suggests an injury.

Evaluation of skin status is important. The ankiewd be inspected

circumferentially for open wounds, soft tissue c@nn and bruises.

Limb edema, palpation of the local skin tempergtdeelopment of
skin blisters should be looked for. Capillary riedi the involved extremity is

monitored periodically in the initial period of ury. Thorough neurovascular

39|Page



examination is carried out. Functions of the exteriesndons crossing ankle
are assessed. It is necessary to assess the Istgamgrated and not just the

apparent motion of the part.

Examination of the ipsilateral knee joint to rulat @ssociated injuries

and also distal tibiofibular syndesmotic joint scessary.
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RADIOLOGICAL EVALUATION

PLAIN RADIOGRAPHS!°

The initial radiographic evaluation consists ofnskard anteroposterior
(AP), mortise, and lateral radiographs of the ieguankle. Full-length images
of the tibia and fibula complete the radiologic maation of the injured leg
and are used to diagnose more proximal and polignti@ncontiguous
fractures of the tibia and/or fibula. Additionaddragraphs include 45 degree
oblique views to identify and assess articular imement and anatomic

details of fractures affecting the distal tibialtagghysis’.
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MORTISE VIEW

It is taken by internally rotating the leg up to dégrees, so that x-ray
beam passes perpendicular to the intermalleola&: lirhis view helps in
evaluating the lateral talar shift (the medial clepace), fibular shortening

and fibular rotation (tibiofibular linéj.

MEDIAL CLEAR SPACE*

On mortise view, the distance between the medieddyoof the talus
and the lateral border of the medial malleolusailted medial clear space. It
should be equal to the superior clear space whithe distance between the
talus and the distal tibia. A space greater tham is considered abnormal

and indicated a lateral shift of the tefus
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THE TALOCRURAL ANGLE:

The talocrural angle is measured betwe line perpendicular to th
tibial plafond and a line connecting the tips of thedial and lateral malleo
Normal range is 83 + 4 degrees or a deviation ftbm talocrural angl
measurement on the contralateral side. It helpsn@asuring the fibule

length.

TILT MEASUREMENT4°

Talar tilt is measured from mortise view by drawone line parallel t
articular surface of the distal tibia and the seclme drawn parallel to tal
surface. It should be parallel to each other immadrankle. Any incrase in
the distance indicated significant talar tilt. Naintalar tilt is O degree

(range 1.0 to 1.5 deq).
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In AP view talar tilt is measured by the differengenidth of superior
clear space between medial and lateral sides mif gmid it should by <2 mm.
These are the static measurements. The talus fhayptto 5 degrees with

respect to inversion stress.

TIBIOFIBULAR LINE:

It is formed by sub chondral surface of distalaibnd medial aspect of
the fibula. It should be continuous indicating tktta articular surface of the
talus is congruous with that of distal fibula. Ardisruption indicates
shortening, rotation and lateral displacement efl#tteral malleolus and also

syndesmotic ligaments disruption.

EVALUATION OF SYNDESMOSIS:

The simplest method is to measure the distanceeaetwhe medial
wall of the fibula and incisural surface of theidibThis tibiofibular clear

space should be less than 6 mm on both AP and $¢ortews.
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CT SCAN*

Standard tomography is helpful in documenting aléic surface
involvement, fracture communition and osteochondealon of the talus.
Computerized Tomography gives a clear cut idea hef mumber, size,
position and shape of the various fracture fragmeltis important in all
cases that are evaluated for open reduction aretnailt fixation. Three
dimensional reconstruction cuts adds to more detaid helps in better

understanding of the fracture morphology.

MRI SCAN

This investigation provides excellent soft-tissoatcast resolution, has
proved to be superior to CT for evaluation of dfsue structures around
ankle. The pathologic conditions of the ligamentd aerve entrapments are

demonstrated clearly, so that appropriate treatweembe planned.
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METHODS OF TREATMENT

NON-OPERATIVE TREATMENT

Non operative treatment includes long leg plastast dechnique.
Casting is reserved for non-displaced fracturesrd@ftoroughly scrutinizing
radiographs in two views and for those patientd wisplaced fractures who
have relative or absolute contraindication to stagmanagement. Axially
loading fractures of the distal tibia with metapégls and articular

displacement are not indicated for this type cditimeent.

OPERATIVE TREATMENT

The principles of operative treatment are anatonastoration of
articular surface, maintain proper length and aalmnment, stable fixation
of fractures, early mobilization of joints. Disp&t pilon fractures are
managed operatively, particularly those with dispthintra-articular fracture
fragments. The age, velocity of injury, conditidnacal soft tissue envelope,
fracture pattern and comorbid conditions are thgomdeterminants for

proceeding with operative treatméht%%
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PLATES AND SCREWS:

The 3.5 mm Anterolateral Distal tibia LCP**?%*

Fixation with the 3.5 mm Anterolateral Distal tibiZCP is different
from the traditional plate fixation methods of #ibpilon in that the plate is
placed on the lateral surface curving anterioriaals subchondral bone.
The technical innovation of locking screws provides ability to create a
fixed angle construct while using familiar AO pfagi techniques. Locking
capability is important for fixed angle construcgts osteopenic bone or
multifragmentary fractures where screw purchaseospromised. These
plates function similar to multiple, small, angleldde plates. The fixation of

this implant can be done by MIPPO technique or apénction technique.

3.5mm DISTAL TIBIA ANTEROLATERAL LCP

47 |Page



SURGICAL APPROACHES™

Skin incisions and surgical approaches to tibiddrpiare many and
they have been tested and modified over many decedan attempt to
decrease the incidence of wound complications. rs¥& incisions are
avoided in the distal tibia because of the precarivascular supply and risk

of wound dehiscence

Although the indications to fix the fibula interhahave been modified
In recent years, it is still an integral part ofifig tibial plafond fractures, so

that length and axial alignment can be maintained.

TIBIA

Surgical approach&&®include

1. Anteromedial
2. Anterolateral
3. Modified anteromedial

4. Posterolateral

5. Posteromedial

48 |Page



SURGICAL APPROACHES
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SURGICAL TECHNIQUE

Positioning:
* Regional Anaesthesia.
* Supine position on an operating table with a radieht extension. A
small soft rolled towel is placed beneath the gisilal buttock to

decrease the tendency to externally rotate.

* Ipsilateral limb is painted from groin to foot.

Surgical Exposure:

Fibula fixation is performed initially to restorergth and achieve indirect

reduction of tibia fracture. Fibula fractured igdfd by the following steps:

Fibula (Poster o |ateral approach of Henry):*%*°

Skin incision begins 12 cm proximal to the tip bétateral malleolus
and extended distally along the posterior margitheffibula to the tip of the
lateral malleolus. It is curved anteriorly for 2d 4 cm in the line of the

peroneal tendons.

Fibula, including the lateral malleolus is exposedbperiosteally, and

the sheaths of the peroneal retinacula and tendiengcised. This permits
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the tendons to be displaced anteriorly. Fibula cgdno and fixation is carried

out.

FIBULA FIXATION:

Proximal and distal fracture ends are reached. mieay ends are
freshened using curette.

Reduction of fracture achieved by inline tractiamdavarus force to
bring the overridden distal fragment beneath tloxipmal fragment.
Reduction confirmed using image intensifier.

One-third/Semi tubular plate secured to laterafaser of fibula using
two plate holding forceps.

After confirming fracture reduction again and rgliaut plate offset to
bone, three 3.5mm conventional cortical screwsallystand , three
3.5mm conventional cortical screws proximally argerted.

Wound wash given and closed in layers over drain.
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POSITION INCISION

EXPOSURE FIXATION
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CLOSURE

This posterolateral incision provides a larger skin bridge between this
incision and the tibial incision. A 7 cm skin bridge was routinely
recommended. Howard recently demonstrated minimal soft tissue
complications with skin incision bridges between 5 and 6 cm when treating

tibial plafond fractures.
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TIBIA FIXATION:

Surgical Exposur e:

Anterolateral approach was used in our study. It allows excellent
visualization of the anterior tibial, access to thedial ankle joint is limited
and may require an additional medial incision fa teduction of any medial
malleolar fragments. Anterolateral locking compi@ssplates are placed

through the interval between the anterior and #tmvmpartments.

The skin incision, which is centered at the ankimtj parallels the
fourth metatarsal distally and runs between the tdnd fibula proximally.
The incision is usually not extended 7 cm aboveathide joint, because the
origin of the anterior compartment muscle belliss eincountered. Full-
thickness skin flaps should be maintained throughdihe superficial
peroneal nerve is at risk for injury during the eggeh because it lies directly
beneath the skin and crosses the surgical appmatite ankle. It must be

identified, protected, and retracted during theymal procedure.

With the superficial peroneal nerve mobilized aaetfacted, the fascia
over the anterior compartment of the distal timd ¢he extensor retinaculum
are sharply incised. The anterior compartment tesdare then retracted
medially. Proximally, the anterior compartment mulature, including the

peroneus tertius, can also be mobilized and retactedially. The location
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of the ankle joint arthrotomy should be carefullyaiqmed to avoid

unnecessary devascularization of the fracture feags

Application of Distractor:

In addition, in order to place a femoral distractiateral surface of
tibia is used. Distractor should be placed in sachanner not to obscure the
tibial fixation. To place adistractor pin in thdus, the extensor digitorum
brevis fascia can be incised and the muscle retlactedially, exposing the
talar neck. 4.5mm schanz screw is inserted intr tabdy after predrilling.
Tibial pin is placed on the lateral surface. Cardé¢ taken not to injure the
anterior tibial neurovascular bundle. This pin dbdoe planned and placed

proximal to the expected proximal end of the LCP.

Fixation:

Although fracture pattern dictates specific platee,uanatomically
designed anterolateral plates are useful for fixatof common fracture

patterns.

Step 1.

Fluoroscopy imaging done to check the anteropasteand medial

lateral axis alignment.
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Step 2

Articular fragment and main fracture fragments itdexd, reduced and
fixed with temporary k — wires. Order of reductioharticular fragments is

posterolateral--->posteromedial-->central-->anterkanterolateral.

Step 3:

Articular fragments reduced to proximal metaphyseagment and
locking compression plate is slid and positionedrdtie anterior subchondral
surface and lateral surface of tibia. Length offilege is three times the span

of fractured segment.

Step 4.

Plate position and offset checked using fluoroscapy then definitive
fixation carried out. First screw being 3.5mm cami@nal cortical screw
predrilled with 2.7mm drill bit proximally followedby locking 3.5mm

cortical screws proximally and distally.

For AO type A fractures we used the technique tPRD in six cases
successfully. Here the distal part of the approa@s used and it is a
longitudinal incision. The fracture was reducedinectly and the plate was
inserted through the incision. Through separatisime, screws were inserted

in the proximal fragmeht®
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For AO type B and type C fractures and type A fiees in whict
MIPPO was not performed, we did open reductionheffracture fragmen
and then fixed with 3.5 mm Anterolateral dl tibia LCP and locking

SCrews.

TIBIA FIXATION:

INCISION

EXPOSURE OF SUPERFICIAL PERONEAL NERVE

Wound washed and closed in layers over suctionndr@terile dressin
applied.

LCP
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CLOSURE (MIPO) CLOSURE (OPEN)
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Post-oper ative protocol®”>°

» Short leg plaster cast was applied in all cases edmately post
surgery.

» Drain removed after 48 hrs.

» Ankle and knee mobilization exercises were stargdter drain
removal.

» Non weight bearing walking with walker support iaied
simultaneously.

» Plaster cast was changed to removable splint, twdya by patient at
bed time.

» Wound sutures removed on"lgost operative day.

> Patient discharged only after suture removal dhpi®st operative day.

» Follow up clinical and radiological examination @oat 6, 10 and 16
weeks and every month thereafter in cases of de:lagmn.

» Once signs of radiological union appear, partialgive bearing was
allowed.

» Full weight bearing was allowed after fracture aikation
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> All cases were assessed using the Kaikkonen armkiee sandTeeny
wiss radiological scoring

> KAIKKONEN ANKLE SCORE

| .Subj ective assessment of the injured ankle:

No symptoms of any kind 15
Mild Symptoms 10
Moderate Symptoms 5
Severe Symtoms 0

I1.Can you walk normally:

Yes 15
No 0

[11.Can you run normally:
Yes 10
No 0

|V.Climbimg downstairs:

Under 18 seconds 10
18-20 seconds 5
Over 20 seconds 0

V.Rising on heelswith injured leg:

Over 40 times 10
30-39 times 5
Under 30 times 0

VI.Rising on toeswith injured leg:

Over 40 times 10
30-39 times 5
Under 30 times 0
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VI1.Single limbed stance with injured leg:

Over 55 seconds 10
50-55 seconds 5
Under 50 seconds 0

VIIl.Laxity of the anklejoint:

Stable (<5mm) 10
Moderate instability 5
Unstable 0

| X.Dorsiflexion Range of motion:

>10 degrees 10
5—9 degrees 5
<5 degrees 0

Outcomes: Excellent >85 ; Good 70-80 ; Fair 55-65 ; Poor <50
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SCORING CRITERIA FOR QUALITY OF REDUCTION

ACCORDING TO TEENY AND WSS

Anatomical site Score

Quality oll

reduction

Lateral malleolu0-1 mm

displacement

Medial malleolu0-1 mm

displacement

Posterior malleolt0-0.5 mm

displacement

Mortise widening 0-0.5 mm

Fibular widening 0-0.5 mm

Talar tilt 0-0.5 mm

Articular gap 0-0.5 mm

2-5 mm

2-5 mm

0.5-2 mm

0.5-2 mm

0.5-2 mm

0.5-2 mm

2-4 mm

5mm

5mm

2 mm

2 mm

2 mm

2 mm

4 mm
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Rating

Anatomic

Good

Fair

Poor

Points

10-12

13-16

> 16
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RESULTS



RESULTS

The following observations were made in our studyour study of 30 cases,
there is a minimum follow up of 4 months and maxmmaf 12 months with

an average of 9 months.

AGE INCIDENCE

AGE COMPARISON

18
16

14
12
10

AGE COMPARISON

o N B~ O

M 21-35years MW36-50years M 51-65years HAbove 65
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SEX INCIDENCE:

Sex Incidence

H Male

M Female

MODE OF INJURY:

20

18

16

14

12

10

m Self Fall

M Road Traffic Accident

Mode of Injury
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INCIDENCE BASED ON CLASSIFICATION: (AO)

25

20 -

15 A

10 A

B AO Type A
B AO Type B

mAO Type C

AQ Classification types

INCIDENCE BASED ON SIDE INVOLVEMENT:

Side Comparison

M Right Side
M Left Side
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FIBULAR FRACTURE INCIDENCE:

FIBULA FRACTURE

FIBULA FRACTURE

B Yes ENo

Distal tibia fractures though can be treated open reduction an
internal fixation carries erisk of woundcomplication and a potential for re
surgery. The outcome of an injury best judged by how much it affects

patients, deformity, impairment or loss of funct

Ovoida and Beals®® considered &n excellent result to be pain free
patient who has returned to all activities without limp”. A number of factor:
affect the outcome of distal tibial fractures. Tiegle most important fact
is theseverity of the initial injury resulting in conunition anddisplacement
of the fragmentsrad extensivesoft tissue damage. Another is the exito
which reduction was achiev during surgeryand also the pc-operative

complications.
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FRACTURE UNION:

27 fractures united. Radiological union obtained2ifrcases with a
mean duration of 12 to 24 weeks. Three patients wefor non union and
out of which one implant failure occured. All patie were started full weight

bearing after signs of radiological union.

FUNCTIONAL SCORE:

A variety of rating systems were proposed for sctibje and objective
components. We have used Teeny and Wiss Scoradmiegical evaluation
of ankle and Kaikkonen ankle scoring for functiomedalysis. The mean
functional ankle scores were 72 with a maximum ®f@8d minimum of 40.

Anatomic reduction was achieved in about 7 cas#sgadod alignment.
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TEENY WISSRADIOLOGICAL SCORING:

In our stidy we were able to achieve anatomic reductior2ib 87 cases) of
the patientsGood reduction was achieved50%(11 cases) of the patie*’.
Fair reduction was achieved in 18% (4 cases). The&® no casof poor

fracture reductiomn our study

Reduction AO Type A | Type B Type C
Anatomic 6 0 3
Good 12 0 3
Fair 3 3 0
Poor 0 0 0

TEENY WISSRADIOLOGICAL SCORING

TEENY WISS SCORE

ANATOMIC GOOD FAIR POOR

#AO Type A ®AO TypeB AO Type C

69| Page



KAIKKONEN ANKLE SCORE:

Scoring Excellen | Good Fair Poor
Type A 6 12 0 3
Type B 0 0 3 0
Type C 3 3 0 0

KAIKKONEN ANKLE SCORE:

KAIKKONEN SCORE

Excellent
32%
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COMPLICATIONS:

In our study the complication we met were 6 cas2’®%) of wound

dehiscence and superficial infection which healgdsd&condary intention, 2
cases (7%)of flap necrosis, 3cases(10%) of nonunéxtensor tendon
exposed in 1 case(3%), implant failure in one efttiree non union cases. In

our study we had no deep infection(0%).

SUPERFICIAL WOUND DEHISCENCE EXTENSOR TENDON EXPOSED
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IMPLANT EXPOSED

REQUIRING FLAP COVER

IMPLANT FAILURE AND NONUNION

COMPLICATION NUMBER OF | PERCENTAGE
CASES

Superficial wound 6 20%

dehiscence

Flap Necrosis 2 7%

Tendon exposure 1 3%

Non union 3 10%

Implant Failure 1 3%
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DISCUSSION



DISCUSSION

Distal tibia fractures result from low energy torsal or high energy
axial-loading mechanisms. High energy fractures amamonly associated
with severe soft tissue injury, comminution of nmtgseal and articular
fracture fragments of tibial plafond and comminutistal fibula fractures.
Tibial pilon fractures account for <10% of lowertemity fractures and
occur in adults owing to fall from height or fromad traffic accidents. The
optimal treatment for these fractures remains ceetisial. This is due tothe
associated significant soft tissue injury and precg vascular supply of
distal tibia. The treatment of distal tibia fracsrcan be challenging because

of its subcutaneous location, poor vascularity émiled soft tissug**2

The main factor in treating these injuries is ttineaste the degree of
associated soft tissue injury. Since only closedttires were included in our
study, we used Tscherne soft tissue injury clasgibn to assess and grade
the severity of soft tissue injury. Definitive fitkan is advisable and
proceeded only when the soft tissue injury hedtss T indicated by the skin
wrinkle sign, once limb edema subsides. In our\stirtternal fixation was

carried out at an average of 3 to 4 weeks onceklersign developed.

Minimally invasive plating techniques (MIPO) reduthe iatrogenic

soft tissue injury and damage to bone vasculaaty] also preserve the
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osteogenic fracture hematoma. But even MIPO teci@siqshould be
performed after soft tissues heal. And with a dehthree weeks, MIPO is
not possible in some cases. This is why in ourystad, MIPO couldnot be

carried out even in some AO type A fractures.

The key principles in the management of these urast are —
1)Restoration of the length and limb axis by opeduction and internal

fixation of fibula fracture;

2) the anatomical reconstruction of the articulanface of tibial plafond; 3)
the filling of the defect resulting from impactiand the support of the lateral

side of tibia, by lateral plating to prevent théguess deformity?.

In our study we used a single-stage direct intefiration technique of
all distal tibia fractures. Average delay to fixmtiwas 24 days. We used
3.5mm anterolateral distal tibia locking compresgitate for all cases. This
plate is a low profile plate of 3.5 mm system. Th&mm anterolateral distal
tibia LCP is a pre-contoured plate to suit therkdteurface of tibial shaft and
anterior surface of the tibial plafond abutting thigbchondral bone. This
design allows placement of the plate without disamp of fractures
fragments. The thread holes in the plate lockh&b of the screw head and
minimize plate-bone interface and maintain the uksdy at the fracture

site.
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Among 30 patients, 6 AO type A fractures were madagith MIPPO
technique. Rest of the AO type A, AO type B and &fe C fractures were

managed with open reduction and fixation with lackcompression plate.

Our study included a total of 30 patients. The peakdence in our
study was among the age group between 36-50 ywamir study we had
excellent functional outcome in about 30% of cagesd functional outcome
in 50% of cases fair and poor outcome 10% of casmsh based on
KAIKKONEN ANKLE SCORE. As perTEENY WISS SCORE* we had
anatomic reduction in 9 cases, good reduction icddes, fair reduction in 6

cases.

In the study byM ehta et al*’of 131 patients, average age was 39 years
(compared to 50 years in present study), most ieguwere due to fall
(compared to road traffic accident in our studigesnvolvement was almost
equal (right side predominant in our study). Theyparted superficial
infection in three patients (compared to 6 casge@sent study). Superficial
infection rate was higher in our study. Averageagdb surgery was 14 day

(compared to 24 days in present study).

75| Page



60

50

40

30

20

10

120

100

80

60

40

20

Age Distribution

Age in years

B Mehtaetal M Abdelgaidetal ™ Marshetal ™ Presentstudy

Mode of Injury

Mehta et al Abdelgaid et al Marsh et al Present study

HFall BRTA

76| Page



N

[ERN

Superficial Infection

B Mehtaetal M Present tudy

In the study bySherif Mohammad Abdelgaid et al®®, average age
was 33 years (in contrast to 50 years in our studyre males 43:29(
comparable to 24:6 in present study), more cases e to fall (in contrast

to road traffic accident in our study),

In this study, using Teeny and Wiss radiologic saprsystem, 43
patients (59.5%) achieved anatomical reduction, gatients (33.5%)
achieved good results, 4 patients (5.5%) withresults and only one patient
(1.5%) with poor results. In our study as J&ENY WISS SCORE*" we
had anatomic reduction in 9 cases, good reductidibicases, fair reduction
in 6 cases. According to Tornetta clinical scoraygtem 35 (48.5%) patients

were assessed as excellent, 29 patients with gesdts (40.5%), 5 patients
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(7%) assumed fair results and 3 patients (4%) rea pesults. In present
study excellent functional outcome in about 30%cas$es, good functional
outcome in 50% of cases fair and poor outcome 1D&&ages each based on

KAIKKONEN ANKLE SCORE.

Mehta et al| Abdelgaid etMarsh et al | Our study
al

Age distribution| 39 (17-66) | 33(19-66) 44 50(27-80)

(years)

Sex distribution | -- 43:29 8:23 24.6

M:F

Mode of Injury Fall-62 Fall-47 Fall-11 Fall-12
RTA-49 RTA-25 RTA-19 RTA-18

Side involvement 65:66 -- 8:17 21:9

Right:Left

AO Fracture type Type A-O Type A-21
Type B-53 TypeB-3
Type C-78 Type C-6

70
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Complicationrates include two cases of wound dehiscence corm

to 6 cases in present stu

WOUND DEHISCENCE. TOTAL 11 CASES

Mehta et al

Abdelgaid et al

Present Study

Marsh et al® had an average age distribution of 44 years (coafye
to 50 years in present study), more females 8ri¢pntrast to more males
present study), more cases were due to road traticdent (comparable

18 cases in our study).

In this study, accding to the criteria of Burwell and Charnley, 1
guality of the reduction was rated as good in feemt ankles, fair in fifteel
and poor in six. In our studas perTEENY WISS SCORE* we had
anatomic reduction in 9 cases, good reduction icdses, fa reduction in 6
cases. Average IOWA scores were 78, with good omécan majority of

cases. In present study excellent functional ouecamabout 30% of case
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good functional outcome in 50% of cases fair anar potcome 10% of cases

each based on KAIKKONEN ANKLE SCORE.

Mast et al® recommended primary internal fixation as a ddfisit
procedure if the patient presented early withio 82 hours following injury.
They followed a protocol of delaying definitive pedure for about 7 to 10
days for soft tissue to heal, if the patient présgrate. In our study the
average duration of delay in the definitive treattnevas about 21 to 28

days”.

Patterson and Cole et al reported an 0% infection rate following
fixation after an average of 24 days, however #tigy is limited by its
relatively small sample size. In our study we hadety of about 24days

before going for definitive stabilizatidh

Helfet et al in their study had a superficial infection rate38% and
deep infection of 6 % in their series of 32 fraewutreated with locking
compression plate. In our study we had 6 cases \20%uperficial infection

and no case (0%) of deep infection, which was coaipa to the above

study "*®

Philip et. aland Mark Jackson et al in their study of definitive open
reduction and internal fixation of distal tibia ¢tares, had good functional

result in 73.7% cases and 5% of deep infectioa irata follow up of 30.4
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months. In our study we had 50% of cases with dgandtional outcome and
0 % deep infection rate, which was acceptable wdmenpared to the above

study®.

Infection Rates

25

20

15

10

| _

. E L
Superficial Infection Deep Infection

B Helfetetal ™ Philip et al Present study

Pierre Joveniaux et al and Xavier Ohi et al in their study of distal
tibia fracture: management and complication, thagt b functional score of
76 % in their series. Their result had 20 case=xoéllent, 15 cases of good,
9 cases of fair and 6 cases of poor in their sefié&® cases. In our study we
had nearly 9 cases of excellent outcome, 15 cdsgsod, 3 cases of fair and

3 cases of poor outcome among the 22 ¢ases

Mario Ronga MD et al and Nicola Maffulli MD et al in their study
of minimally invasive locked plating of distal tébifractures, they had the

following outcomes — of the 21 cases they achiewedn in 20 cases and one
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case went in for non-union. They had 3 cases ofilangieformities all less
than 7° and no patient had a leg-length discrepaboynpared to their study,
in our study we used MIPPO in about 6 cases, irchvhil cases went in for

union in about 10 to 14 weeks with no case of maluor nonuniof?.

Rakesh Gupta et al and Rajesh Kumar Rohllla et al in their study of
locking plate fixation in distal tibia fractures series of 79 patients, had
reported about 88% of healing without malunion%2 & malunion and 3.7%
of non-union. They used both MIPPO and ORIF fomfixthese fractures.
They found good and early union rate in the MIPRQug. In our study also
we had good and early union in the MIPPO group alsd we had three

cases of non-union.

Pugh and colleague evaluated 60 patients, 25 of whome weated
with external fixators. They noted that they had-enoumber of malunion in
the external fixator group compared to that of nméé fixation. They met
most of their complication in the external fixagmoup. In our study also we

had good functional outcome in internal fixatioogp™.

The average follow up period our study was 9 mofrasge from 4 to
12 months). In type lll fractures patients may depelate secondary
arthrosis, but it requires a longer follow up. lar series, the results of the

patients who had follow up period of upto 9 mortthsg good clinical scores.
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Arthrodesis was indicated when there was extensivemunition and
also in severe type lll fractures. In our studyeyll injuries accounted for
20% of the cases and arthrodesis was not done yno&rour patients,

compared to that of 23 % of cases in a studilbBlauthet et al.

Marsh et al reported an arthrodesis rate of 13 % in theireseof 40
ankle fractures after a minimum follow up of 5 y®a€hen noted a 4.7%
arthrodesis rate in plating tibial plafond fracsisghen followed for a period
of 10 years. Since our study was a short term stadigrodesis could not be

commented which might require a long term follow up

Ankle Arthrodesis

25
20
15

10

v

Arthrodesis rate

B Marshetal ® M.Blauthet et al Present study

Hence the outcome of surgically treated distahtilbactures depends on the
severity of injury mechanism and assessing theeg@dsoft tissue injury,

delaying definitive fixation till soft tissue headsd accuracy of the articular
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reduction and fibula plating during definitive peslure. A correlation exists
between the severity of the fracture, overall oote@and the development of

secondary degenerative arthritis.
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CONCLUSION



CONCLUSION

» A short series of result of our study were analyaed the overall
results have encouraged us in preferring the salrgi@nagement of

distal tibia fractures over conservative methods.

> Distal tibia fractures with high grade of soft tissinjury are to be
internally fixed after a delay of 21 days for theema to settle down

and the wrinkle sign appears.

» Respect the soft tissues: do not operate too earlythrough
compromised skin, instead wait till the soft tissus amenable for

surgery.

» On the other hand, low energy fractures with iniggnt soft tissue

injury can be addressed by definitive internal tima immediately

» Restoration of the articular surface and reestaiblgsits relationship to

the tibial shaft is the primary goal of treatment.

» Good functional result depends on reasonable amatoeduction of

the articular surface either by direct or indirewthods.
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» Understand the fracture completely before plannary surgery
(obtain adequate radiographs, CT scan and radibgragf the

uninjured limb).

» Open reduction and internal fixation with anatorhiestoration of the
articular surface is to be done in all cases AOetyp fractures
otherwise it will lead to mal-alignment and secanddegenerative

osteoarthosis.

» Anatomic realignment of fibula indirectly reducée ttalus beneath the
anatomic axis of tibia. Restoration of fibular l#mgalignment and
rotation has the substantial impact on the indinesalignment of
anterolateral and posterolateral tibial plafondrfrtheir attachment to
the anterior and posterior tibiofibular syndesmadigaments. Hence

fibula fixation is advocated wherever possible.

» Conservative management can be reserved in casere fibula is
intact and type | fractures and also in those wasociated medical

contraindication to surgery.

» Surgical reconstruction must be tailored to thespeality of each
fractures and operative approaches dictated byuladity of the soft

tissues.
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» From our study 3.5mm Anterolateral Distal tibia kimgy Compression
Plating for tibial pilon fractures were found to bafe and effective.
For AO type A fractures, can be fixed either usMtPPO or ORIF
technique. For AO type C fractures Open reductibrthe articular
fragment is mandatory and then stabilize with lagkicompression
plate for added up stability. Also the incisionveetn the tibial and

fibula exposure must be atleast 7 cm.

» For highly comminuted injuries with unreconstrudgabarticular

surface, primary ankle fusion is an alternativO®IF.
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CASE ILLUSTRATIONS




Name

Ip No.

Age

Occupation

Mode of injury

Diagnosis

Classification

CASE ILLUSTRATIONS

Kannan

304

63/M

Household

History of Fall

Distal tibia fracture

AO Type 43.A.3

Procedure ORIF with 3.5mm anterolateral dista
tibia LCP

Approach Anterolateral approach to ankle

Complication None

Time of Union 12 weeks

Ankle Range of Motion : Pain free and fully fuioctal

Kaikkonen ankle Score : 90

Outcome Excellent.

88| Page



CASE 1.

PRE OP IMMEDIATE POST-OP

NINE MONTHS FOLLOW UP
=
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POST OP RANGE OF MOVEMENTS
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Name

Ip No.

Age

Occupation

Mode of injury

Diagnosis

Classification

Procedure

Approach

Complication

Time of Union

Ankle Range of Motion

Kaikkonen ankle score

Outcome

Sundar

2986

52/M

Salesman

Road Traffic Accident

Distal tibia fracture

AO Type A2

ORIF with LCP

Anterolateral approach

Wound dehiscence, healed by sesgnd

intention.

24 weeks.

Pain free and restrictedstdlexion

75

Good.
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CASE 2:
PRE OP

Immediate post op
I
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8 months follow up

POST OP WOUND STATUS AND RANGE OF MOVEMENTS
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Name

Ip No.

Age

Occupation

Mode of injury

Diagnosis

Classification

Procedure

Approach

Complication

Time of Union

Ankle Range of Motion

Kaikkonen ankle score

Outcome

Duraisamy

59053

52/M

Shop owner

Self Fall

Distal tibia fracture

AO Type C2

ORIF with LCP

Anterolateral

None

12 weeks

Full and Pain free

90

Excellent.
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CASE 3:

PRE OP

IMMEDIATE POST OP
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6 MONTHS FOLLOW UP

POST OP WOUND STATUS AND RANGE OF MOVEMENTS
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Name

Ip No.

Age

Occupation

Mode of injury

Diagnosis

Classification

Procedure

Approach

Complication

Time of Union

Ankle Range of Motion

Kaikkonen ankle Score

Outcome

Gunasekar

60314

27IM

Coolie

Road Traffic Accident

Distal tibia fracture

AO Type A3

MIPPO with LCP and plating for fidoul

Antero lateral

Superficial Infection

20 weeks

Restriction of dorsifleridut pain free

80

Good.
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CASE 4:

PRE OP

IMMEDIATE POST OP
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16 WEEKS FOLLOW UP

99 |Page



BIBLIOGRAPHY



BIBILIOGRAPHY

. Bucholz, Robert W.; Heckman, James D.; Court-Bro@harles M.;
Tornetta, Paul, Rockwood and Green’s Fracturesdultd, 7th Edition
. Michael S.Sirkin.; Plating of tibial pilon fracttse Am J Orthop.
2007;36(12 suppl):13-17

. S.Terry Canale, James.H.Beaty ; Campbells operatrigopaedics
11" edition.

. Michael.W.Chapman ; Chapman’s Orthopaedic Surgery.

. M.E.Muller, M.Allgower,R Schneider, H.Willenegger Manual of
Internal Fixation.

. Brent E. Fisher , Senthil T.Nathan, Robert D.Acl&rdig S.Roberts ;
The anterolateral incision for pilon fracture sugge An anatomic
study of cutaneous blood supply ; Acta Orthop.B2@j1,77,355-361.
. David J.Hak ; Anterolateral approach for Tibial dfil Fractures;
Trauma Update; February 2012 | Volume 35 | Number 2

. Bonnevialle P, Lafossse JM et al. Distal leg freesu How critical is
the fibular fracture and its fixation? Orthop Traatl Surg Res. 2010
Oct;96(6):667-73.

. Boren P, Richmond J et al Minimally invasive treatrn of pilon

fractures with a low profile plate preliminary rep8006;8:230-235.

10. Decoster TA, Willis MC, Marsh JL et al. Rank or@eralysis of tibial

plafond fractures: does injury or reduction predicitcome? Foot

Ankle Int. 1999:;20:44-49.

100 | Page



11. Egol KA, Kubiak EN, Fulkerson E, et al. Biomechamiof locked
plate and screws. J. Orthop Trauma 2004;18(8):433-9

12 Egol KA, Wolinsky P, et al. Open reduction and mtd fixation of
tibial pilon fractures. Foot Ankle Clin. 2000 De(%.873-85.

13. Etter C. Operative long term result of tibial pilbractures treated with
open reduction and internal fixation Orthop Traubh@91;189:1191-
1197.

14.Frigg R. Development of Locking Compression Platajury
2003;34(supp.):B6-10.

15.Helfet DL, Suk M et al. Minimally invasive percuious plate
osteosynthesis of distal tibial fractures, InstuGe Lect 2004;3:471-
475.

16.Helfet DL, Koval K et al. Intraarticular pilon frawres of the tibia. Clin
Orthop Relat Res 1994(298):221-228.

17.Howard JJ, Barie et al. A prospective study ofl@atang incision
placement and wound healing for tibial plafond dras. J Orthop
trauma. 2008;5:250-255.

18 Hasenboehler E, Rikli D et al. Locking compressiplate with
minimally invasive plate osteosynthesis in disthlial fractures: a
retrospective study of 32 patients. Injury 2007 rj8&(3):365-370.

19.John Scolaro, MD and Jaimo Ahn MD. In Brief: Pilfsactures. Clin

Orthop Relat Res 2011 February;469(2):621-623.

101 |Page



20. Kellam JF, Waddell JP. Fractures of the distahtmetaphysis with
Intra-articular extension: the distal tibial exptos fractures. J Trauma
1979;19:593-609

21 Kulkarni Text book of Orthopaedics 2*2dition.

22.Lee YS, Chen SW, Chen SH et al. Stabilisatiorhefftactured fibula
plays an important role in the treatment of piloracfures: a
retrospective comparison of fibular fixation meteodnt Orthop.
2009;695-699.

23. Rakesh K, Gupta, Rajesh Kumar Rohbilla et al. liaglplate fixation
in distal metaphyseal tibial fractures: series ®@fpatients. Int Orthop
2010 December;34(8):1285-1290.

24.Mario Ronga MD, Umile Giuseppe Longo MD et al. Mmnally
invasive locked plating of distal tibia fractures safe and effective.
Clin Orthop Relat Res. 2010 April;468(4):975-982.

25. Mast J. A test of surgical judgement. In; Majoaé¢tures of the pilon,
the Talus, and the Calcaneus, ed by Tscherne Hyt8ar J. Berlin,
Springer-Verlag, 1993,7-27.

26. Martin JS, Marsh JL, Bonar SK, et al. Assessmérthe AO/ASIF
fracture classification for the distal tibia. J @p Trauma. 1997;11:
477-483.

27.Samir Mehta, MD, Michael J. Gardner, MD, David Par&, MD,

FRCS(C); Reduction Strategies Through the AntesodhtExposure

102 |Page



for Fixation of Type B and C Pilon Fractures; J Hog Trauma
2011;25:116-122.

28. Sherif Mohamed Abdelgaid, Mohamed Abdulghany Ahraed Emad
Gaber Abdel-Mageed ; Minimally Invasive TreatmenbtBcol for
Closed Pilon Fractures; Clin Res Foot Ankle 2013, 1

29.J. Lawrence Marsh, Md, Dennis P. Weigel, Md, AnduBlas R.
Dirschl, Md; Tibial Plafond Fractures.How Do The®ekles Function
Over Time?;

The Journal Of Bone & Joint Surgery - Jbjs.Org Wiwdu85-A -
Number 2 - February 2003.

30Muhr G, Breitfuss H. et al. Complications afterogplifractures. In:
Major Fractures of the pilon, the talus and thecaadus, ed by
Tscherne H, Schatzker J. Berlin, Springer-verl&931 pp65-68.

31.Mu’ller ME, Allgo"wer M, Schneider R, et al. Manuaf Internal
Fixation. Techniques recommended by the AO-ASIFugraBerlin,
Springer-verlag, 1991.

32.0Ovadia DN, Beals RK. Fractures of the tibial ptafoJ Bone Joint
Surg (Am) 1986;68:543-551.

33 Patterson MJ, Cole JE. Two staged delayed operrctiediand internal
fixation of severe pilon fractures. J Orthop Traut889;13:85-91.

34. Pierre Joveniaux, Xavier Ohl et al. Distal tibradtures: management

and complications of 101 cases.

103 |Page



35. Philip A. McCann Mark Jackson et al. Complicatiavfsdefinitive
open reduction and internal fixation of pilfsactures of the distal
tibia. Int Orthop. 2011 March;35(3): 413-418.

36.Pollak AN, McCarthy ML, Bess RS et al. Outcome®iafteatment of
high-energy tibial plafond fractures. J Bine Joisurg Am.
2003;85:1893-900.

37 Pugh KJ, Wolinsky PR et al. Tibial Pilon fractur@scomparision of
treatment methodsJ Trauma 1999;47:937-941.

38 Resch H, Philander S, et al. Long term results mfservative and
surgical treatment for distal end of tibia 19861167-123.

39.Rockwood and greens — Fractures in adult — sewvdiored

40Ruedi T. Fractures of the lower end of the tibitoithe ankle joint:
result 9 years after open reduction and internaation. Injury
1973;5:130-134.

41 Reudi T, Matter P, Allgower M et al. Intra-articulractures of the
distal tibial end. Helv Chir Acta. 1968;35:556-582.

42 Reudi TP, Allgower M et al. The operative treatmehintra-articular
fractures of the lower end of the tibia. Clin Opphdrelat Ras
1979(138):105-110.

43.Sands A, Byck et al. Clinical and functional outws of internal

fixation of displaced pilon fractures. Clin Orth998;347:131-137.

104 |Page



44 Schatzker J, Tile M et al. Tibial pilon fracutesat®nale of Operative
Fracture management. 2 ed. Berlin:Springer-Ver2@61

45. Syah Bahari, Brian Lenehan, et al. Minimally invaspercutaneous
plate fixation of distal tibia fractures. Acta Qofhy 2007,73;635-640.

46.Surgical exposures in Orthopaedics — Stanley Hdpgdn— fourth
edition.

47 Teeny S, Wiss D. Open reduction and internal foratf tibial plafond
fractures. ClinOrthop 1993;292:108-117.

48.Topliss CJ, Jackson M, et al. Anatomy of pilon fuaes of the distal
tibia. J Bone and Joint Surg Br. 2005;87:692-697.

49 Tornetta P, Weiner L, Bergman M, et al. Pilon fuees: treatment
with combined internal and external fixation. J Hog Trauma
1993;7:489-496.

50. Wagner M. General principles for the clinical udethe LCP. Injury
2003 Nov;34 Suppl2;B31-42.

51. Watson JT, Moed BR Cramer KE et al. Pilon fractureTreatment
protocol based on severity of soft tissue injurim ©rthop Relat Res
2000(375):78-90.

52 William TM, Nepola JV et al. Factors affecting thatcome in tibial

plafond fractures. Clin Orthop Relat Res 2004 (42Z318.

105|Page



53 Wyrsch B, Mcferran MA, et al. Operative treatmehfractures of the
tibial plafond. A randomized prosepective studyBane Joint Surg

Am.1996,78:1646-1657.

106 |Page



PROFORMA



PROFORMA

Case No:

Name:

I.P No:

Address:

Date of Injury:

Date of Admission:

Date of Surgery:

Date of Discharge:

Mechanism of Injury:

 Road Traffic Accident
e Accidental Fall
e Industrial Accident

e Others

Unit:

Age/Sex:

Occupation:

Phone:
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Severity of Injury

» High Velocity
* Moderate Velocity

e Trivial

General Condition:

Hemodynamic Status:

Side Involved: (Right/Left)

X-Ray findings:

Type of Fracture:

« Type A: Extra-articular
» Type B: Partial-articular

* Type C: Intra-articular

Associated other long bone injuries: (Yes/No)

Associated Head injury: (Yes/No)

Treatment elsewhere if any:

Treatment in our Institution:

* Time interval between injury and definitive managem

e Procedure done
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+ Additional Procedures

* Bone grafting:(Yes/No)

Blood transfusion:(Yes/No)

Post Operative Events:

Complication:

Follow Up:

* No. of Weeks since Surgery
» Radiological Picture

* Scar Status

» Complications

* Ankle Range of motion

Ankle Score

Assistant Professor Signature:
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ANNEXURE



S.no. | Name Age Sex Mode | Velocity GC Side Other# | Fibula | Skin Comorbid | AO Initial | Delay
type Rx
1. Sundar 52 Male RTA High Stable Left Nil Yes Grade |l | DM 43A2 | POP 30
2. Ramesh 40 Male RTA High Stable Right | Nil Yes Gradelll | DM 43B2 | POP 30
3. Kannan 63 Male Fall Low Stable Right | Nil Yes Grade O | DM 43A2 | POP 14
4. DeCruz 50 Male RTA Moderate | Stable Right | Nil Yes Grade O | Nil 43A3 | IL Nail | 90
5. Gunasekaran | 27 Male RTA High Stable Right | MT # Yes Grade Il | Nil 43A3 | POP 12
6. Duraisamy 52 Male Fall Low Stable Left Nil No Grade | | Nil 43C2 | POP 21
7. Sivagami 80 Female Fall Low Stable | Right | Nil Yes Grade O | Nil 43A1 | POP 21
8. Malliga 48 Female Fall Low Stable | Right | Nil Yes Grade O | Nil 43A3 | POP 30
9. Balachander | 39 Male RTA Low Stable | Right | Nil No Grade O | Nil 43A2 | POP 30
10. Raghu 50 Male RTA High Stable | Left Nil Yes Grade Il | RTI 43C1 | POP 14
11. Selvam 40 Male RTA Low Stable | Right | Nil No Grade O | Nil 43A2 | POP 30
12. Bagyam 75 Female Fall Low Stable | Right | Nil Yes Grade O | Nil 43A1 | POP 21
13. Kumar 30 Male RTA High Stable | Right | Nil Yes Grade Il | Nil 43A3 | POP 12
14. Sadayan 65 Male Fall Low Stable | Right | Nil Yes Grade 0 | DM 43A2 | POP 14
15. Ramalingam | 50 Male RTA High Stable | Left Nil Yes Grade| | DM 43A2 | POP 30
16. Raju 50 Male RTA High Stable | Left Nil Yes Grade | | LRI 43C1 | POP 14
17. Ethirajulu 39 Male RTA Low Stable | Right | Nil No Grade O | Nil 43A2 | POP 30
18. Rakkammal 48 Female Fall Low Stable | Right | Nil Yes Grade | | Nil 43A3 | POP 30
19. Kanniyammal | 80 Female Fall Low Stable | Right | Nil Yes Grade O | Nil 43A1 | POP 21
20. Gopi 52 Male Fall Low Stable | Left Nil No Grade | | Nil 43C2 | POP 21
21. Kovalan 23 Male RTA High Stable | Right | Phalanx | Yes Grade Il | Nil 43A3 | POP 12
22. Durairaj 50 Male RTA Moderate | Stable | Right | Nil Yes Grade 0 | Nil 43A3 | POP 28
23. Jayaraman 63 Male Fall Low Stable Right | Nil Yes Grade O | DM 43A2 | POP 14
24. Boopathy 40 Male RTA High Stable Right | Nil Yes Grade Il | Nil 43B2 | POP 30
25. Palani 52 Male RTA High Stable Left Nil Yes Grade |l | DM 43A2 | POP 30
26. Ramaiah 50 Male RTA High Stable Left Nil Yes Grade | | URI 43C1 | POP 14
27. Gangammal | 49 Female Fall Low Stable Right | Nil Yes Grade Il | Nil 43A3 | POP 30
28. Saravannan 55 Male Fall Low Stable Left Nil No Grade O | Nil 43C2 | POP 21
29. Govindasamy | 48 Male RTA Moderate | Stable Right | Nil Yes Grade O | Nil 43A3 | POP 21
30. Vijayan 42 Male RTA High Stable Right | Nil Yes Grade ll | DM 43B2 | POP 30




S.No. | Name MIPPO/ | Distractor | Durn. | Fibula Wound | Plastic | Length | Union | PF DF Teeny | Kaikko
Open Fixed Wiss | nen
1. Sundar Open No 100 Recon Dehisc | No 5mms |24 30 10 12 75
2. Ramesh Open No 90 1/3 Flap ne | Flap Equal 28 25 10 16 65
3. Kannan Open No 95 1/3 Healed | No Equal 16 35 20 9 90
4. DeCruz Open No 120 No Healed | No 5mms | Fail 40 20 11 40
5. Gunasekaran | MIPPO | Yes 100 1/3 Healed | No Equal 20 35 20 12 80
6. Duraisamy Open Yes 90 NA Healed | No Equal 12 40 20 9 90
7. Sivagami MIPPO | Yes 100 1/3 Healed | No Equal 16 35 10 10 70
8. Malliga Open No 95 1/3 Healed | No Equal 16 30 10 14 75
9 Balachander | Open No 75 NA Healed | No Equal 12 45 20 9 95
10. Raghu Open No 120 K wire Dehisce | No Equal 16 25 10 11 70
11. Selvam Open No 75 NA Healed | No Equal 12 45 20 9 95
12. Bagyam MIPPO | Yes 100 1/3 Healed | No Equal 16 35 15 10 70
13. Kumar MIPPO | Yes 100 1/3 Healed | No Equal 20 35 20 12 80
14. Sadayan Open No 95 1/3 Healed | No Equal 16 35 20 9 90
15. Ramalingam | Open No 100 1/3 Healed | No Smms | 24 30 10 11 75
16. Raju Open No 120 K wire Dehisce | Flap Equal 16 25 10 11 70
17. Ethirajulu Open No 75 NA Healed | No Equal 12 45 20 9 95
18. Rakkammal Open No 95 1/3 Healed | No Equal 16 30 10 14 75
19. Kanniyammal | MIPPO | Yes 100 1/3 Healed | No Equal 16 25 15 10 70
20. Gopi Open Yes 100 NA Healed | No Equal 12 40 20 9 90
21. Kovalan MIPPO | Yes 100 1/3 Healed | No Equal 20 35 20 12 80
22. Durairaj Open No 120 NA Healed | No S5mms | NU 60 20 11 40
23. Jayaraman Open No 95 1/3 Healed | No Equal 16 35 20 9 90
24. Boopathy Open No 90 1/3 Dehisce | No Equal 26 25 10 16 65
25. Palani Open No 100 Recon Healed | No 5mms |24 30 10 12 75
26. Ramaiah Open No 120 K wire Dehisce | No Equal 16 25 10 11 70
27. Gangammal Open No 95 1/3 Healed | No Equal 16 30 10 14 75
28. Saravannan Open Yes 90 NA Healed | No Equal 12 40 20 9 90
29. Govindasamy | Open No 120 NA Healed | No 5mms | NU 35 20 11 40
30. Vijayan Open No 90 1/3 dehisc | No Equal 24 25 10 12 65




INFORMATION SHEET

Title: “ANALYSIS OF FUNCTIONAL OUTCOME OF ANTEROLATERAL
PLATING IN TIBIAL PILON FRACTURES”

Principal Investigator:
Name of the Participant:
Site :

We are conducting a study 6ANALYSIS OF FUNCTIONAL OUTCOME OF
ANTEROLATERAL PLATING IN TIBIAL PILON FRACTURES” among patients
attending the Institute of Orthopaedics & Traumaggl Rajiv Gandhi Government General
Hospital, Chennai and for that your specimen mayabeable to us.

The purpose of this study is to evaluate and “ANALS OF FUNCTIONAL
OUTCOME OF ANTEROLATERAL PLATING IN TIBIAL PILON FRACTURES”

We are selecting certain cases and if you are faligible, we may be using your
radiographs of the spine to evaluate the outcomsugery which in any way do not affect
your final report or management.

The privacy of the patients in the research wilhigintained throughout the study. In
the event of any publication or presentation rasylfrom the research, no personally
identifiable information will be shared.

Taking part in this study is voluntary. You areefr® decide whether to participate in
this study or to withdraw at any time; your deamsisill not result in any loss of benefits to
which you are otherwise entitled.

The results of the special study may be intimategbu at the end of the study period
or during the study if anything is found abnormaiietn may aid in the management or
treatment.

Signature of Investigator Signature of Participant

Date
Place



PATIENT CONSENT FORM

Study Detail : “ANALYSIS OF FUNCTIONAL OUTCOME OF
ANTEROLATERAL PLATING IN TIBIAL PILON
FRACTURES”

Study Centre . Rajiv Gandhi Government General Hospital, Chennai.

Patient’s Name
Patient’s Age
Identification Number

a)

b)

d)

e)

f)

9)
h)

Patient may check/f these boxes

I confirm that | have understood the purpose otpdure for the above study. | have

the opportunity to ask question and all my questiamd doubts have been answered t
my complete satisfaction.

I understand that my participation in the studydiuntary and that | am free to

withdraw at any time without giving reason, withooy legal rights being affected. D

I understand that sponsor of the clinical studigect working on the sponsor’s behalf,
the ethical committee and the regulatory autharitvél not need my permission to

look at my health records, both in respect of eurstudy and any further research that
may be conducted in relation to it, even if | witln from the study | agree to this
access. However, | understand that my identity motl be revealed in any information
released to third parties or published, unlesgaquired under the law. | agree not to
restrict the use of any data or results that drga this study. D

| agree to take part in the above study and to ¢&pmiph the instructions given during
the study and faithfully cooperate with the stuelgrh and to immediately inform the
study staff if | suffer from any deterioration iryrhealth or well being or any

unexpected or unusual symptoms. D

| understand that my identity will be kept confitiahif my data are publicly presented D

| hereby give permission to undergo detailed céihexamination, Radiographs &
blood investigations as required. D

) | have had my questions answered to my satisfacti D

) I hereby consent to participate in this study. D

Signature/thumb impression Signature of Investigator

Patient’'s Name and Address: Study Investigator’'s Name:

Dr. THHRUMURUGAN.A
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