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A COMPARTIVE ANALYSIS OF FUNCTIONAL OUTCOME OF TIBIAL
PLATEAU FRACTURES TREATED WITH PROXIMAL TIBIAL LOCKING
PLATE WITH RAFT SCREW TECHNIQUE AND CONVENTIONAL
BUTTRESS PLATING

Background and objective

Fractures of the tibial plateau range from simple lateral condyle
fracture to severe comminuted metaphyseal fractures associated with varying
degrees of articular depression. Management of these complicated fractures
remains challenging. The aim of this study is to compare the functional outcome of
tibial plateau fractures treated with proximal locking plate with raft screws (raft

plating) and conventional buttress plating.

Materials and methods

Our study was a prospective cum retrospective study, conducted at the
Institute of Orthopaedics and Traumatology, Madras Medical College and Rajiv
Gandhi Government General Hospital, Chennai between July 2013 to September
2014. Patients admitted with tibial plateau fractures (type Il to VI Schatzker) were
divided into two groups of 10 each. One group was treated with raft plating and

another with buttress plating. They were followed for a period of 6 months.



Functional outcome was assessed by knee society score devised by the hospital for

special surgery.
Results

In raft plating group, 7 patients had excellent results, 2 had good results and
1 had fair result. In buttress plating group, 2 had excellent results, 2 had good
results, 5 had fair results and 1 had poor result. The mean knee society score in the
raft plating group was 84.8 and in the buttress plating group, it was 71.6. By
analysis of the results, there was statistically significant difference in the functional

outcome of patients treated by raft plating compared to buttress plating.

Conclusion

Raft plating prevents the late subsidience of articular surface and hence better
functional outcome. From this study, it can be concluded that when compared to
buttress plating, raft plating is a better and effective method for achieving good to
excellent results providing almost full range of motion and maintaining articular

congruity in the treatment of tibial plateau fractures.

KEY WORDS: tibial plateau fracture, buttress plating, raft plating, knee

society score.
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INTRODUCTION

Fractures of the tibial plateau usually result frbigh energy trauma.
Motor vehicle accidents seem to be the predominanse worldwide. Knee is
the major weight bearing joint of the body. Fraetuof the tibial plateau change
the knee kinematics alter joint stability and capsat incongruity. Fractures
range from simple lateral condyle fracture to sevesmminuted metaphyseal
fractures. These fractures are often associatedh wi#vere soft tissue
compromise. Hence while treating these fracturbg, surgeon takes into
consideration many factors like type of fracturesft tissue and ligamentous

injury.

Less severe types can be treated operatively oroperatively. Good

results have been reported by numerous authorghgr enethod.

For more severe type fractures there is consernsgerding operative
management. The various modalities of treatment airalevating depressed
articular surface, maintaining the elevation by nseaf plates and screws and if
necessary filling the defect with bone graft tonganaximum range of knee

motion.



Various surgical modalities like open reductionemial fixation with
cannulated Screw fixation, Condylar plate with athaut bone graft, AO/ASIF
Buttress plate (T/L) with or without bone graft,oRimal tibial locking plate
have been practised. Biomechanical data showed 3duimm screws were

superior to two 6.5 mm screws in axial compres&ion.

Tibial plateau fractures are serious injuries thammonly result in
functional impairment. The objective in treatingulaced fractures is to restore
the articular surface anatomy, repair of soft #ssyuries and rigid internal

fixation to obtain a painless and stable knee jommth normal range of

movements.
Design of study . Prospective and retrospective
Duration of study : July 2013 to September 2014



AIM OF THE STUDY

To compare the functional outcome of tibial platéactures treated with

proximal locking plate with raft screws and convenal buttress plating
OBJECTIVES

1. Pre-operative assessment to evaluate the age wsabution of
fractures, type of fractures and its mechanisnmjoiiry.

2.  To restore articular anatomy and congruity by oeluction and internal
fixation.

3.  To assess the time for union of fractures treatedith proximal locking
plate with raft screws and conventional buttrdasing

4.  To assess intraoperative and post operative coatiaits.

5. To assess the range of motion of knee and not&rteée score for each
patient at every follow up.

6. To compare the functional outcome of patients withial plateau
fractures treated with proximal locking plate wrddt screws and conventional

buttress plating.



REVIEW OF LITERATURE

The treatment of tibial plateau fractures has chdndramatically over
the past 50 years. Until the late part of 20th wentthey were treated

conservatively in the form of traction and castcing .

Apley *° reported satisfactory results with traction andyemobilisation

of knee.

Duwelius and Connolfy treated patients with closed reduction along
with percutaneous pinning in some and early madib® in a cast brace and

reported 89% of good to excellent results.

The favourable results observed in these studievige an indirect
evidence that the proximal tibial articular surfdokerates modest deformities
and favorable outcomes can be obtained when rabotimb alignment is

achieved even without perfectly reducing thecalar surface.

Koval et al'’ used fluoroscopy to reduce 18 plateau fractured wit

screws. Out of 18 patients, 13 had excellent result

Mills and Nork ' achieved dual plating with minimal soft-tissue

dissection and limiting subperiosteal dissection.



Ballmer, Hertel, and Notzli reported the use of Brfragment (3.5-mm

screws) and AO/ASIF T-plates for fixation of 15iéibplateau fractures.

Palmer | (1952) advocated surgery for any displaaegnor depression.
Courvoisier E. (1965) suggested open reduction doy depression or
displacement. Hohl M. (1967) and Rombold C. (194@)d if there is
depression of more than 5 mm or lateral displacéroémore than one cm,
open reduction and internal fixation should be @edd. Rasmussen (1973)

performed open reduction for valgus or varus intglef 10 degree.

Moor T.M. and Harvey J.P. Jr. (1974)sed the tibial palteau view to
measure the exact degree of depression beforeiptpany surgery. Elstrom J.,
Pankovich AM, Sasson H. et. al. (1976) advised €dnsbefore planing any

surgery to know the degree of depression, anddyf@cture.

A.O. ASIF principles advocate surgery for all ptatdractures except for

undisplaced fractures to restore articular anatomy.

Barr JS (1940) suggested using bone graft to aetla¢ depressed
plateau and internal fixation. Autogenous bonetgrabn be augmented with
allograft. Kenney W.R. (1978) used methylmethadeyldor fixation of
fragment. In 1984 Clyton perry and Lawerence G.nisvand Samrile (1984)

described a new approach to visualize the frac#fiiey incision of anterior



horn of lateral meniscus. It minimizes the neeftde the lateral meniscus from

its attachment.

Schatzker and McBroorff (1979) concluded that open reduction with
anatomical restoration of articular cartilage progkibest results. In their study
of 70 patients they obtained 78% acceptable resulthe operated group as

compared to 58% in the non-operated group.

Bowes in 1982 and Hohf* reviewed 52 tibial plateaus out of 110
fractures for more than one year. Non operativeagament was used in 72%
of fractures. ORIF was used in 28%. Overall reswkse acceptable in 84% of
patients. They used cast bracing in 31% of caslesreas a primary treatment or

after open reduction.

Blokker et a*® in 1984 reviewed 60 tibial plateau fractures ofchti75%
patients had satisfactory results. According tontheéhe outcome of tibial

plateau fractures was predicted by the adequaosdoiction.

J. J. Dias et. &P (1987) recommended CT scanning for evaluatiomef t
degree of comminution, for classifying and meagyirthe displacement of

fracture.

Jensen S et dl* (1990) reported that conservative treatment isdval

alternative to surgery in cases where operatioigeasible.

~6 ~



Honkonen S. E and Jarvienen M3Jin 1992 analyzed 131 fractures of
tibial condyles in 130 patients. In conservativalyated cases (55) subjective
results were acceptable in 49% of cases, functimgllts in 60% and clinical
result in 52.7% cases. In operative cases (76) wene 57.9%, 73.7% and
52.6% respectively. This study utilized single nmdl incision for open

reduction.

Tscherene and Lobenhoff&tin 1993 studied 190 out of 255 cases and
concluded that open reduction and internal fixatieith the objective of
obtaining accurate articular reconstruction, stalil@agment fixation and
allowing early motion , achieved good results ewenextremely difficult

fractures after open reduction.

Marsh J. L et al*’ in year 1995, treated 21 complex tibial plateau
fractures by closed reduction and inter fragmentseyew fixation of the
articular fragments and applied unilateral half mrternal fixators. They
considered this external fixation as a satisfactmgtment for complex plateau

fractures.

In 2002 Dennis P.Weigel and J. Lawrence M&fsstudied the long-term
outcomes of treatment of high-energy tibial platéagtures. They concluded
that these patients treated with external fixahane satisfactory knee function

during five years follow up.



In 2002, Gosling et &, presented their results in less invasive
stabilization system in bicondylar fractures ofdllplateau and concluded that

such injuries can be treated satisfactorily witlerial column locking plates.

They concluded that ring external fixation, as arbdoading system
applied in a neutralizing mode is a safe and ridisdchnique for the treatment

of displaced bicondylar tibial plateau fracturesha elderly.

However, in the same year, Gosling et’gublished the results of their
study comparing the biomechanical stability affordey lateral locking plate
and bicolumn non locked plates. They concluded biogih fixation techniques
have a high resistance to vertical subsidence ew#n loads exceeding the

average body weight.

Higgins et al' (2007) studied the comparative strength of laterdy
locking plate to medial and lateral nonlocking plat a cadaveric model of a
bicondylar tibial plateau fracture. They showedtttual-plate fixation allows
less subsidence compared to isolated locked |giads. They raised concerns
about the widespread use of isolated lateral logkate constructs in bicondylar

tibial plateau fractures.

Mahadeva et al.(2008), in a review of literaturggnaduded that

management of bicondylar/Schatzker 6 type fractusesdificult. Hybrid



external fixators have theoretical advantagesrimgeof the soft tissues but has

no improved outcome over internal fixation.

Weil et af® in 2008 described the posteromedial approactbial plateau
to reduce and fix fractures of medial condyle ambidylar fractures. They
concluded that their approach and antiglide plapngvided the solution for

posteromedial shear fractures of tibial plateau.

Musahl V et al(2009) reviewed the available literature concerning
complex tibial plateau fractures and concluded ftha&l incision bicolumn
plating was indicated for fractures with posteroraeftagment, medial fracture

dislocations and posterior metaphyseal fragments.

Internal fixation has been achieved with varioogplants like Dowel
bone grafts, K wires (Turner V.C. 1959), wire logpsasmussen P.S. 1973),
(Gottfries A. Hagert CG and Sorensen S.E. 1971)jsBahd washers (Barr J.S.
and McAusland W.R. Jr. (1958), Hohl M. and Luck .JM56) Knowel pins
(Robert J.M. 1968), Buttress plates T or L type l{Hd. 1967), Muller M.E.,
Allgower M. Wilengger H. 1970), Cancellous screv@harnely’s clamp (Black

Burn J.W. 1977)].

Muller M.E., Allgower M. Wilenegger H (1970) stat¢hat a plate may
be used to buttress or to support a thin cortiedl and maintain its length. The

principle of buttress plate is opposite to tendiamd plate in that it is always

~0 ~



under compression. Buttress plates are used wiogtiees are thin, medullary

bone is cancellous and often compressed. They mreleformity due to bone

settling or absorption. After applying the plateg fixation can be supported by
filling the defect with cancellous bone grafts teyent the loss of height. A
plate used as a buttress is never under tensiqul&eound hole ASIF — A.O.

plate, D.C.P. or contoured T or L plate is used hsttress plate.

Wilson and Jacob JS (1952) independently descrdmedriginal method
of treating severely depressed comminuted fractfrdateral tibial plateau
where they removed the patella and used it taaocepthe articular surface of
condyle. Lee H. (1957) used pear shaped graft fiotarior superior iliac spine
to fill the defect of articular surface of latecaindyle.

Percutaneous bolting of minimally displaced fraetuvas described by
D’ Aubigne, R and Mazar F. (1960). Miller T.S. (B6ublished the report on
closed reduction and traction followed by percutarseintroduction of wire or

pins under roentgenographic control.

Newer fixed angle screw and plate systems are uszédasingly and
comparative studies are awaited to determine tbirin complex tibial plateau

fractures.

Carlos A. Bermudez et &”{2008) noted that configuration of many

plates did not have provision to place screws ® igion of the articular
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surface that needs support. In posterolateral astgpomedial fractures, the
standard plates provide little support of postestuctures when placed from
the front or side Locking screws have the mechanical disadvantalge o
cantilever loading when screws are placed frorttaok. Posterior plating can
be difficult and removal is also difficult if needléater. They described the use
of horizontal rafting plate$to support the posterior fragments and the articula
fragments through standard approaches. This metvasl used mainly to
support the articular fragments in the posterodhitend posteromedial aspects.
This is a similar technique to that used multiplevikes beneath a lateral
fragment to prevent secondary displaceniér®ne study reported loss of
articular surface in 31% of cases after surgicaremion of tibial plateau
fractures. This necessitates the need for newdinigges such as rafting

screws”,

In cancellous bone like proximal tibia, 3.5-mm seeare found to have

pullout strength equivalent to 6.5-mm and 4.5-mnews"’

In a study by S.Patil et al it has been shown #&heaft of four 3.5 mm
screws is biomechanically stronger than two 6.5 senews in resisting axial
loads in osteoporotic bon&5.This is supported by yet another study by Jabal

Ameli et al?°.

~11 ~



APPLIED ANATOMY

The knee is the largest and most complex jointhef body. Being a
synovial joint, it is of the modified hinge typen iaddition to flexion and
extension a small amount of rotation of leg is pgawedn flexed position. It is a
compound joint consisting of two condylar jointstveeen the femur and the

tibia and a saddle joint between patella and femur.
The knee is composed of:

1. Osseous structures
2. Extra-articular structures

3. Intra-articular structures

OSSEOQOUS STRUCTURES
Femoral Condyles
The femoral condyles are two rounded prominenceat thre

eccentrically curved, anteriorly the condyle® aomewhat flattened, which

creates a large surface area for contact anchivieegnsmission.

The condyles project very little in front of thenferal shaft but more
so behind. The articular surface of the medial gtenas longer than that of

lateral condyle but the lateral condyle is wider.

~12 ~



Tibial Plateau

* |t is the proximal articular surface of the tibdganded in transverse
axis, transmits weight of the body from the lowed ®f the femur.

* It is composed of two parts- concave articular ates of oval shaped
medial and circular shaped lateral tibial condyle.

* Medial plateau is larger, stronger and transmitgemeeight than the

lateral plateau.

The articular surfaces on the plateau are not edoellateral being wider
than the medial. In the sagittal plane, the latplaleau appears convex and the
medial plateau appears concave. This is to be latetk when viewing lateral
X-Rays of knee joint since the lateral plateau ssally visible as it lies at a
higher level than medial plateau. Thus neithergalatprovides much assistance
in stabilising the knee. According to Bohler, tibigplateau slopes
posteroinferiorly 5-10 degrees from horizontal, hwihe plane of the articular
surface forming an angle of 76 +/- 3.6 degrees wuhi@ tibial crest. It is
Important to bear this in mind when screws are gghd®m anterior to posterior
in proximal tibial region. The peculiar nature bktarticular surfaces results in
different injury patterns. The medial tibial plates convex to the tibial side
and axial load transmission leads to split fracture medio lateral direction.
The lateral tibial plateau is convex to the femositle and axial load
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transmission leads to multifragmantary joint depi@s with joint broadeniny

Additionally, the medial plateau has stronger tcalb@r bone owing to higher
physiological stress in medial compartment of knkeence, medial tibial
plateau fractures are less common compared t@laiteau fractures. Medial
plateau fractures must alert the surgeon to anrlyngig severe violence and

additional neurovascular injury must be surveyed fo

Anterior view of tibial plateau Medial view of tibial plateau
The lateral surface is convex and the medial The concave medial surface is over ridden by the
surface is concave elevated convex surface in lateral radiographs

The non-articular area in the plateau surface ammtanterior and posterior
tibial spines. Anterior tibial spine lies medialdajust posterior to the insertion
of the ACL. The posterior cruciate ligament is eleed in the posterior

intercondylar area, extending onto the posteriofase of the metaphysis. It is

~ 14 ~



imperative that the width of intercondylar eminensereconstructed and to

appropriately restore the anatomic width of thexpral end of the tibia.

The tibial tubercle is located over the anterokiteibial crest about 2
cm below the anterior joint line and provides ditaent for the patellar tendon.
The lliotibial band inserts along the lateral tibfare into a protruberence
known as Gerdy's tubercle. Gerdy's tubercle formsirmaportant landmark in
anterolateral approach to proximal tibia. The fédouhead is prominent along
the posterolateral aspect of the tibial condyle @ngrovides attachment to

the fibular collateral ligament and biceps tendon.

Patella

Patella, a triangular sesamoid bone in the extemsechanism, is
situated between the quadriceps tendon and patelfetfon. The proximal

wider portion is the base of the patella and tis¢adlipole is narrow called the

apex.

EXTRA ARTICULAR STRUCTURES
The extra articular structures comprise6 musculotendinous units

and ligamentous units.
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Musculotendinous units:

These are made up of:

1)  Quadriceps femoris - Anteriorly
i)  Gastrocnemius - Posteriorly
Popliteus

i)  Semimembranosus

Semitentendinosus - Medially
Gracilis
Sartorius

Iv) Bicep femoris - Laterally
lliotibial band

LIGAMENTOUS STRUCTURES:

FIBROUS CAPSULE

The capsule is a sleeve of fibrous tissue extgnilom the patella and
patellar tendon anteriorly. It is attached 0.51tacm beyond the articular
margins.

~16 ~



Femoral attachment

* Anteriorly it is deficient and is replaced by quadps, patella

patellar tendon.

» Posteriorly it is attached to intercondylar ridge

BACK
OF |
femur .
KNEE - ‘
| femur lateral IP . Suptapateliar
(fibular) ) Sl J/ bursa
4 AR bossy.  collateral e SyNOVIS
‘,g Ji . i\ ; / memiane
¢ ' outside and fukd
of
capsule : Knewiap
S // / . Prepateftar
L/ bursa
arcuate
\ ligament ~Infrapateiis
s - bursa
popliteus _
tendon popliteo-
entering , fibular
capsule ﬂ?ula ligament

» Laterally encloses the origin of poplitieus

Tibial attachment

and

* Anteriorly it descend to the tibial tuberosity mdp margins of the

condyles.
» Posteriorly it is attached to intercondylar ridge.

» Posterolaterally it allows the passage of poplitension.

The weak capsular ligament is strengthened
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- Anteriorly by medial and lateral retinacula (extens of v. medialis & v.
lateralis). They are the principal stabilizersloé knee joint.

- Laterally by iliotibial tract

- Posteriorly by oblique polpliteal ligament

- Medially by tendons of sartorius and semimembrasosu

The attachment of menisci is firm medially and I&ss laterally. The

capsule is well defined medially than laterally.

The tibial collateral ligament is long, rather maw well delineated
structure lying superficial to the medial capsulserting 7 to 10 cms below
the joint line on the posterior one half of tmeedial surface of the tibial
metaphysis deep to pes anserinus tendons. videthe principle stability to
valgus stress. The lateral or fibular collaterglatnent attaches to the lateral
femoral epicondyle proximally and to the fibularakedistally. It is of prime
importance in stabilizing the knee against varugsst with the knee in
extension. As the knee goes into flexion, the #tagollateral ligament

becomes less influential as a varus stabilizingcstire.

INTRAARTICULAR STRUCTURES

These consist of the cruciate ligaments and theisgien The two
cruciate ligaments, anterior and posterior provitability in the sagittal

plane. They are extra synowvial in location butaoaépsular.
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Anterior Cruciate Ligament:

It is made up of bundles of fibres, which are tautarious degrees of
knee flexion and extension. The average length GLAs 3.8 cm and the
average width is 1.1cm. The tibial attachment isfront of anterior tibial

spine. It is the primary stabilizer against antedsplacement of tibia.

Posterior Cruciate Ligament

It is the primary stabilizer against posterior tegement of the tibia on
the femur. It is almost vertical in its alignmentsagital plane. In the coronal
plane it passes obliquely upwards and mediallyt$ofémoral attachment.
The length of PCL is 3.8 cms and the width is ghgtigger than ACL

about 1.3 cms and is more robust.

Menisci

These are wedge shaped semicircular fibrocartitaginstructures, two
in number; medial and lateral present between fahasrd tibial condyles. The
important function of Menisci is in load sharing Ipyotecting the articular
cartilage from upto 60% of the load encountered thg knee. The
meniscotibial ligaments attach these structureth® tibia. These structures
should be identified and incised horizontally tangasualization of the joint

through a submeniscal exposure.
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Proximal tibiofibular joint

Knee joint after removal of joint capsule

Flexed knee — seen from front
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Popliteus tendon  Lateral meniscus Medial meniscus

Articular surface of tibia — seen from above
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MECHANISM OF INJURY

Tibial plateau fractures occur more commonly in ledin 3° to 5"
decade. Men at younger age sustain fracture duegto energy injuries and

women in advanced age due to osteopenia.

Road traffic accidents, fall from height and bumpauries occur in

younger age and even simple falls leads to injumiderly.
The fracture pattern depends on magnitude, typelmadtion of force.

Axial loading result in worse injuries when commhreith angular

forces.

Valgus forces are more common because of normal7/sdegrees valgus

alignment of knee and the direct hit is usuallytlom lateral side.

Combination of valgus and axial loading force resuh lateral plateau

fractures.

Posteromedial shearing fracture is common on thdiaheside due to

knee flexion, varus and internal rotation.
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Tibial plateau fractures occur with the leg in Wwei@pearing position. So
the axial load is definitely one of the componeotsorces causing fracture.

More the axial load, severe is the fracture.

Metaphyseal fracture occurs due to direct traunt lammper injuries

with the combination of axial load and bending éw.c

Further
Valgus force :
TCL intact A
Ultimate
o P— Fracture

""" Dy valgus

Compressjon
force

ve a&:on

— ——?-
N Extensio often

Com UDE?\GFI
i C‘omp‘?ﬁslon p ¥Ce Cnrnpge%ion

\ W&
Compreasion Voiw«i
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< often

Botal gigondylor
dopaeeston

Relationship of force to tibial condyle fractures
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Fracture of the lateral tibial plateau is usual§sa@ciated with severe
comminution and joint widening, and medial platéacture has characteristic
posteromedial shear fracture. It is explained om ltAsis of anatomy of the
joint’. The medial plateau is convex to the tibial sidd ¢he femoral condyle
glides around a constant center of flexion. Axadding from the femur to the
tibial condyle leads to a blasting of the tibiahytr The medial tibial plateau
slopes posteriorly and the resulting force vecids gosteriorly, leading to a
posterior split fragment. Similarly the lateral fglau is convex to the side of
femur and there is no constant center of rotatiduring flexion, the rotation
axis moves posteriorly on the tibia. Axial loadipgoduces an impression
similar to a push-in of an eggshell. Thus, morefldsd@on of the knee, the more

posterior is the depression of the joint.
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Fracture _mechanics A: Medial condyle of knee is convex towards

tibia, hence axial loads produce coromdéne split fragments (B). C:
Lateral condyle is convex towards femur, and axiahds produce

comminution and joint widening (D)

~ 25 ~



CLASSIFICATION

Commonly used classification systems for tibiakexda fractures
1. Schatzker classification
2. Hohl and Moore classification

3. AO/OTA classification

1. Schatzker classification

Most widely used system and familiar to most. There are six types in this
system. All six types are treated differently and hence this system proves

quite useful.

Type I—pure split: Wedge-shaped uncomminuted fragment. This fracture is

common 1n younger patients without osteoporotic bone.

Type II—split with depression : A lateral wedge with articular surface

depression .
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Type III—pure central depression: The articular surface is driven into the

plateau. The lateral cortex is intact. These tend to occur in osteoporotic bone.

Type IV—fractures of medial condyle: These may be split off as a single
wedge or may be comminuted and depressed. These fractures tend to

angulate into varus.

Type V—bicondylar fractures: Both tibial plateaus are split off. The

distinguishing feature is that the metaphysis and diaphysis retain continuity.

Type VI—bicondylar tibial plateau fracture with dissociation of metaphysis

and diaphysis.
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2. Hohl and Moore classification

Hohl and Moore described a classification systenfricture dislocations

injuries and neurovascular injuries.

Type | - Coronal split fracture: Fracture of theedial condyle and

Is seen in lateral view. The fracture may extenthéolateral side.

Type Il - Entire condyle fracture: Fracture — dedoon of one of the
condyles. This is distinguished from the Schatzige | and IV by fracture
line  extending into the opposite cormmant under the

intercondylar eminence.

Type 1l - Rim awvulsion fracture: Severe wafvarus stresses
cause the capsular and ligamentous attachmentawvulse from the rim

of the respective plateaus. This is seen almastgixvely in lateral plateau.

Type IV - Rim compression fracture:  Opposite sidellateral
ligament ruptures and causes opposite femoral ¢endy compress the rim

of the plateau.

Type V four part fracture: In this injurythere is bicondylar
fracture, avulsion of both collateral ligamentand separation of
intercondylar eminence. These are highly unstableurovascular injuries

are seen in almost 50% cases.
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3. AO/OTA Classification

In AO/OTA system, proximal tibia is denoted as 41 and these fractures are divided

into extraarticular, partly articular and complete articular fractures.

Type A: Extraarticular, hence tibial plateau is not involved

TypeB: Partial articular

B1 - Simplearticularsplit

B2 — Split depression

B3 — Comminuted split depression

Type C: Complete Articular

C1 - Non-comminuted total articular fractures

C2 — Metaphyseal comminution with simple articular fracture lines

C3 — Total comminuted articular fractures including the articular surface
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PRINCIPLES OF TREATMENT

NON OPERATIVE TREATMENT

Non operative management is used wisely in selectesks of tibial

plateau fractures with satisfactory results.

Conservative Management involves treatment withingplcast and

traction with early knee motion.

Indications:
- Fractures that can be expected to heal withsigraficant deformity
- Elderly patients who have poor surgical risk
- Co existent medical morbidities with poor surgiisk

Lansinger obtained good functional outcomes intinas of lateral
plateau with mild to moderate articular depressfopto 10 mnmj’ by non
operative management . But associated split anulagisd fragments or larger
articular depression usually heals with a valgugnahent and hence have a

great risk of osteoarthritis due to uneven joitding.

Isolated medial condyle fractures, even with mirlidiaplacement, have

greater chances of healing in varus malalignmeoalge of the peculiarity of
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the fracture pattern, tending to have more obliguntthe coronal plane. Hence

anatomical reduction is recommended for all mectaldyle fractures>>>

Given this background, it is usually unacceptaldetreat bicondylar
fractures in young, active adults non operativelyhe functional results can be

expected to be substandard.
OPERATIVE TREATMENT
Methods of operative management includes —

Cannulated Screw fixation,

- Condylar plate with or without Bone Graft
- AO/ASIF Buttress plate (T/L) with or without Bonea#
- Proximal tibial locking plate with raft screws

- Arthroscopically assisted screw fixation & exterfightor

Indications

- Bicondylar fractures

- Associated metaphysiodiaphyseal dissociations

- Split lateral condyle fractures

- Articular depression of more than half the atacisurface
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- Displaced fractures of medial condyle

- Valgus or varus instability > 10 degrees in ®@@odegrees knee arc of

motion

- Open fractures

- Associated arterial injury or compartment syndeom

The advantages of surgical treatment are anatomnediction, rigid
fixation, anatomical and mechanical limb alignmeahd early joint
mobilization. The choice is between internal andemal fixation, with

proponents for each.

Plates and screws

Plates and screws are commonly used implants irageamnent of tibial

plateau fractures.

Simplest one is 6.5mm partially threaded lag screawsimple fractures

either used alone or along with other implants

Plates are anatomically precontoured and peridaticdhey are usually
applied on anterolateral surface of tibia, usea &sittress to support fractured

lateral cortex.

Plates available are buttress (L/T shaped) andrigatompression.
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The 3.5mm screws and implants are used most comgmonl
Various precontoured plates are available whiehvary easy to apply.

The most common position of plate in tibial plateauhe anterolateral region
of proximal tibia. This plate acts as a buttressupport the weak lateral cortex

of tibia in split and depression types of tibiahtglau fractures.

Posteromedial plates function in a different walgey serve as antiglide
plates to resist shearing forces acting on theepostedial fragment and thus

prevent varus collapse.

Locking plates in lateral column have been extezigiused in bicondylar
fractures recently; as these are sturdier implamth stronger screws that
provide resistance to the deforming forces at payigh energy bicondylar

fractures.

The 3.5-mm implants have superseded the 4.5-mntantg They are

less bulky and easier to fit on the bone

Lateral plates are also provided with multiple Hatalots for 3.5 mm screws
near the joint surface. This allows multiple screivsbe placed parallel and
close to the articular surface — the so callegfting screws>?® These screws
support the reduced articular surface and decreéhsahances of postoperative

settling.
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Biomechanical studié$ show that smaller screws placed nearer to the

subchondral bone have

- Adequate construct stiffness while providing greaapport to
prevent depression
- More favourable elasticity underneath the articdartilage than

larger screws

A raft made up of four parallel 3.5 mm corticalresgs is advisable for
depressed tibial plateau fractures with good bomecks and adequate
augmentation of the defect. These screws are plHuedigh lateral locking
plates as periarticular raft. They reduce the rfieedhedial plating as the rafting
screws support articular fragments of bone in thestgrolateral and

posteromedial aspects.
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Rafting technique

Buttress plating (Conventional)

Four horizontal subchondral parallel scrg
(provide adequate construct stiffness to pre)

depression)

WS 2 or 3 screws

yent

Locking screws

Non locking

Allows capture of most medial fragment Need for medial plating

(reduces need for medial plating)

Second row of screws angled proximally
create rigid construct and maximize thrg

engagement

to

pad

Uses two strut screws to complete rif

construct
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External fixators

Temporary external fixation is applied spanning tknee joint and
restores limb alignment and maintains limb lengthys aiding soft tissue
recovery before definitive internal fixation. Higlnergy bicondylar fractures
may be treated definitively using external fixateveen there is severe soft
tissue injury or as per the preference of the idial surgeon. The results of
definitive external fixation may prove as good aseinal fixation in high
energy injuries if the frame is applied in a compétmanner with adequate

stability*’. Hybrid fixators and joint sparing fixators aresfid in this regard.

Type | Type Il

>
@

Type lll Type IV

0..




COMPLICATIONS

Articular fractures of the proximal tibia on tresnt may be
followed by anumber of complications that result from the natufe

fracture, the treatmemetimployed and also the patient.

Complications can be divided into two types namely

1. Early
2. Late
EARLY COMPLICATIONS

a) Thrombophlebitis and Embolism

Due to immobilization of a leg or due to knee igjuhrombophlebitis
develops in the calf or thigh. In the presence hobinbophlebitistreatment

options may be quite limited and results signifibaaffected.

Pulmonary embolism is seen in a small proportiorpafients. It may
sometimes occur silently but usually causes pliewtiest pain, bloody sputum

and breathlessness.

The diagnosis is made reliably by the availabléstes
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b) Fat Embolism

Fat embolism is one of the earliest complicationsbial plateau fracture
treatment. Diagnosis is usually established by pnesence of petechial
hemorrhages, change in fatty enzymes and decré¥32dn arterial blood. Fat
embolism is treated with the use of corticostercam®sl oxygen to improve
respiratory exchange and supportive methods.

C) Compartment Syndrome

It is commonly manifested clinically by pain, whidhcreases with
duration and is located most frequently over theximnal portion of the anterior
compartment. It is tested by measuring pressuredl ithe compartments of
leg. Early and complete release of fascia compggithe affected compartments
is the ideal treatment. In order to avoid compartim&yndrome after open
reduction of a lateral plateau fracture, the fasbiauld not be tightly closed.

d) Arterial Injury

Injury to the popliteal artery may occur due todmdylar fractures with
sharp spicules of bone or plateau fractures edpeth@se with a subcondylar
component. Surgical repair of the injured artergasried out as an emergency,
reserving fixation of the fracture until arteri@laulation has been reestablished.
Internal fixation may be accomplished later, butseld management technique

may also be used effectively.
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e) Paralysis of Peroneal nerve

The anatomical course of the common peroneal remaend the neck of
the fibula makes it very much wvulnerable to injaiye to direct trauma against
the lateral aspect of the knee or by similar igsiihat may also damage lateral
ligaments of knee. Damage to Peroneal nerve usaetlyrs during fracture but
can also result due to direct pressure on the resgaest plaster cast or traction
sling, or from retraction in surgery. Late neurdadysf the peroneal nerve is
rarely required and the prognosis for recoveryasotirable. Mostly nerve
injuries recover with normal function within a pmtiof 6 months.

f) Loss of Fracture Reduction

There are strong muscle forces acting across tlee kmint. Fractures
involving the articular surface of the proximaliéitare affected by these strong
muscle forces and hence tend to displace owinpegotessure of the femoral
condyle over the tibial plateau.

g) Wound Infection

Wound infection is the most common complicatioropén reduction of
tibial plateau fracture. Problems related to wourehling are seen most
commonly after operative treatment of bicondylactures, probably because

of the ill timed surgical incision through contusea#in with extensive

23
exposure, retraction, metallic implants and opegtime.
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Prophylactic antibiotics and newer surgical techeg)have fostered the
current favourable attitude toward operative freetumanagement. Careful
attentions to skin condition, intra operative aiutiizs, surgical approaches
requiring little retraction, and rigid fixation havminimized the risk of wound
infection. The duration of antibiotic therapy degeron the clinical appearance
of the wound and laboratory assessment of inflecaod bacteriological
reports. Soft tissue closure is usually recommemndddn five to seven days. If
tension free closure cannot be obtained, medidhteral gastrocnemius flap
with subsequent split skin grafting later on cardbee.

h) Avascular Necrosis

Exposure of fractured tibial plateau by their rekedrom soft tissue
attachments leads to avascular necrosis. Necrbsigwated fragments in local
compression or split compression fractures is yassekn. Bony fragments need
to be exposed in order to accomplish accurate temu@and rigid fixation.
Minimum soft tissue dissection will reduce the risk avascular necrosis in
bony fragments. Avascular necrosis can be prevdmyquercutaneous methods
of fixation in the bony fragments.

i) Nonunion

Pseudoarthrosis of a tibial plateau fracture duendo union is quite

uncommon. Cancellous bone in the tibial plateauoregs highly vascular,
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which favors rapid bony union. Moreover, non ungaturs in about only one

in 200 plateau fraturés

Non-union is commonly seen with Schatzker type Méatment of non-
union must be aggressive. In case of aseptic n@mnusurgery with grafting is
usually successful when combined with rigid ingtrfixation. In case of
infected non-union antibiotic impregnated beaddatronal free flaps and
external fixation are the mainstay of treatment.

j) Implant Complications

Internal fixation devices may break up, slip andis&irritation, when
skeletal traction or external fixation pins ai®ed. Infection of pin tracts
may lead to osteomyelitis rarely. Hardware breakagy# displacement occurs
more often with wires or bolts rather than caneaedlecrews or buttress plates.

k) Causalgia

Causalgia is a rare complication following incoetpl injury to the
infrapatellar branch of the saphenous nerve, suschoya stretching during
surgery or by local bruising from the initial inyjurThe treatment is comprised
of local anaesthetic injection of the involved reerexploration of the nerve

with neurolysis or paravertebral sympathetic bfock
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LONG TERM COMPLICATIONS

(a) LIMITATION OF KNEE MOVEMENTS

It is a well-known fact that the process of healwfgarticular injuries
utilizes scar tissue that tends to envelop thewddr structures. If the knee is
kept immobilized during this period of intense sfmation, dense adhesions
arise from the fracture to the synovium, encompastinie menisci and fat pad.
Late arthrotomy and arthroscopy confirms the presenf multiple intra

articular adhesions.

To ensure functional range of knee movement affdateau fracture, the
best method is treatment that allows early kneeiamotf rigid fixation has
been obtained, early knee motion should be defingacouraged. In cases of
adhesions formation, Arthroscopic lysis with gemtianipulation of the knee is
done.

(b) LACK OF KNEE EXTENSION

In case of lack of knee extension, the gait isr@tteind walking becomes
more difficult. Even few degrees of flexion contrtae can cause some degree
of gait impairment. Flexion contractures occur ttuerolonged immobilisation
in flexion, and associated subcondylar fracture biaa got united with anterior
angulation, and failure to reduce the articulargfnents and maintain their

anatomical position.
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(c) ANGULAR DEFORMITY

As lateral plateau fractures occur more roomly, valgus deformity
predominates. The main reasons for angular defgrang healing of a plateau

below its normal level, and Traumatic arthritis

Due to loss of articular cartilage and articulamycurface erosions,
angular deformity can be prevented by accurateatashy and its maintenance.
In case of established deformity, a subcondylaeaisimy is mainly used to
correct the alignment. Unicondylar or total kneplaeement is a better choice
than osteotomy in case of patients with poor heaftt patients more than 70
years of age.

d)  INSTABILITY

The reasons for late instability after plateau tirees are failure to
reduce and maintain reduction of plateau surfdg@gment laxity secondarily
to an unrepaired collateral or cruciate ligamenryy and traumatic arthritis
with loss of articular cartilage and erosion of thdicular cartilage. This
instability often leads to the development of latee pain. If knee instability
can be recognized early in the treatment and metar will help to minimize
pain later on and reduce the degree of traumaticits.

(e) TRAUMATIC ARTHRITIS
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There is no universal agreement as to what cobssitinaumatic arthritis
in the knee and the reported incidence followirggdu fracture varies greatly
from about 10-78%. Squaring of the femoral andatibondyles is the earliest
change seen on X-ray. Other changes occur, ingudpurring on the tibial
spines and joint margins, sclerosis of the subctanbtone, joint space

narrowing and finally cyst formation in the artiausubcortex.

Posttraumatic osteoarthrosis leads to articulalongouity and joint
instability. Varus malalignment of the tibial plateis less tolerated than valgus
malalignment. If arthritis is limited to medial dateral compartment with
altered mechanical axis corrective osteotomy inddtalf bicompartmental or

tricompartmental, an arthrodesis or total kneea@pinent is necessary.
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MATERIALS AND METHODS

Our study was a prospective cum retrospective stadyducted at the
Institute of Orthopaedics and Traumatology, Madwieslical College and Rajiv
Gandhi Government General Hospital, Chennai betwdaly 2013 to

September 2014.
Inclusion criteria:

4 Age 18 years to 60 years
4 Closed Fractures

4 Tibial plateau fractures (Schatzker type Il to VI)

Exclusion criteria:
4 Age <18years
> Open injuries
4 Associated Neurovascular injuries

4 Type | (Schatzker) tibial plateau fractures
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Twenty patients, who met these criteria, were chdgeour study.

They were diagnosed and classified according ta@kkr. Types Il to
VI were included in the study. They were dividetbitbwo groups of 10 patients
each. The patients were randomly selected for gemlp. Every second patient
was treated with lateral locking plate with raftisgrews (raft plating).Others
were treated with buttress plating. They were fo#d according to the

prescribed proforma.
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AGE DISTRIBUTION

The age of patients in our study ranges from 13Btgears.

Age group No. of patients Percentage %
18-30 5 25
31-40 5 25
41-50 6 3C
51-60 4 20

Age Distribution

30 ;

25

20 -

15 -

10

m Patient Percentage

18-30

31-40 41-50 51-60
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SEX DISTRIBUTION

In our study no. of males were more than females.

Male: 18

Female: 2

E Male mFemale
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SIDE DISTRIBUTION

Among 20 patients, injury was on right side férgdatients and left side

for 5 patients.

Side affected No.of patients Percentage
Right 15 75
Left 5 25

Side Distribution

W Right
o Left
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DIAGNOSIS

HISTORY

A detailed history to elicit the mechanism and gsé@yeof injury

was obtained.

Patient’s personal, medical and occupational histewas obtained
to know the problems and complications that mayearuring or after

surgery; also to know the functional demand of plagient.

History to look for associated injuries in the heathest and

abdomen was also asked for.

PHYSICAL EXAMINATION

Patients with tibial plateau fractures usually pms with painful

swollen knee and are unable to bear weight.

High energy injuries are associated with soft tssstompromise

and neurovascular compromise.

Soft tissue compromise was evidenced by superficilatasions,
deep contusions, discoloration of skin, blistersl mpen wound. In these

cases surgery was postponed till soft tissue hgalkes place.
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Compartment syndrome was assessed by frequent exdimns of
the leg. Disproportionate pain, pain on passiveetstr of toes,
paresthesia, pallor, absent or diminished pulsesitpimwards onset of

compartment syndrome.

In doubtful cases, ankle/brachial index was obtdine

Lachman test was performed to assess ligamentqusyin

IMAGING

Radiography

Anteroposterior and lateral X-Rays of knee wereetako know the

fracture pattern.

In the AP view, 10° caudal tilt view clearly showke articular

surface depression and split than the standard iAR.v

Oblique views detect minor degrees of joint impantand fracture

line more clearly.

Traction views are useful in severely comminuted ahisplaced

fractures.
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Tibial plateau view: Technique and x ray picture

Computed Tomography (CT)

CT scanning with axial, coronal and sagittal plame¢he imaging
study of choice to assess the fracture pattern gatdrmine the location
of articular comminution and depression. Three disienal

reconstructive images also guide the manageméht

CT Scans help to classify the fracture, guide pperative planning

and decide the choice of treatment.

- »
e frmf

T ima of

13 DRMARASECAR 33 W

posteromedial fracture fragment |
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Magnetic Resonance Imaging (MRI)

MRI scans are very useful in assessing associat#tl tsssue

Injuries such as status of cruciate ligaments aeaisci.

Likewise, tears of lateral collateral or medial ledéral ligaments

can be detected.

~56 ~



MANAGEMENT PROTOCOL

PREOPERATIVE MANAGEMENT

On admission patients were started on an i.v. &nd fluids infused.
Analgesics were given i.m. The injured limb was penarily immobilized in
Thomas splint and X-ray taken. Anteroposterioredal, right oblique and left
oblique views were taken. Manual traction was usdubre appropriate. CT

scans were taken routinely to assess three-dimeaidi@cture geometry.

Ice fomentation and limb elevation were done. After swelling reduced
they were applied above knee slab or calcaneatrpation. Skin over fracture
was closely watched. Those presenting with sewveftetissue edema or blisters

were taken up for surgery only after the appearafeavrinkle sign.

SURGICAL PROCEDURE

Patients were thoroughly investigated, affectedekand iliac crest was
prepared. Surgery was done under spinal anaesthdkipatients were given
Inj.Cefotaxime 1g IV preoperatively as routine pnglaxis. Patient was placed
in supine position, with folded pillow under kneeallow knee flexion. Femoral

distractor was used whenever needed.
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ANTEROLATERAL APPROACH

Lateral plating is done using this approach.

This is the most common approach used to surgicatlyce and fix tibial
plateau fractures. It is the workhorse approacltspbit depression fractures. The
incision is based on Gerdy's tubercle and exterdisthlly over the anterior
compartment. An L-shaped incision over the oridinnh@ anterior compartment
muscles provides access to the anterolateral sudathe tibia. Care should be
taken along the posterolateral border of the tibigrotect the anterior tibial

artery as it passes through the interosseous meslt@m posterior to anterior.

With the knee flexed in a varus and internally tedaposition, the intra-

articular damage was evaluated through a subméragbaotomy.

The fracture was mobilized with a chisel and reduckrectly under
vision; the articular surface depression was ekxvand fracture reduced. The
resulting subchondral or metaphyseal defect was gnafted with autograft. A
large compression clamp was applied and the trasswdiameter of the tibia
was controlled under fluoroscopy. Finally, a latecampression plate or
buttress plate was used to stabilize the lateratpatment. This allows the

mediolateral direction of the screws.
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Menisab

Anterolateral approach

INTRAOPERATIVE IMAGES
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INTRA OPERATIVE FLUOROSCOPY
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POSTEROMEDIAL APPROACH

Posteromedial approach is used for medial plating.

The incision was placed approximately 2 cm posterto the
posteromedial edge of the tibial shaft. The fassiarlying gastrocnemius was
incised and the pes anserinus was retracted aryeribhe intra-articular
fracture dislocation was visualized with a submealisrthrotomy. The medial
head of gastrocnemius was elevated from the tibdhthe posteromedial wedge
fragment was identified. The impacted fragment e mobilized in flexion
and external rotation, which offers the best viawtlee posterior aspect of the
tibia, and reduced. In this position, a 3.5-mm dgitacompression plate was
contoured and fixed with screws in distal fragmeihe knee was then
extended, and the posteromedial fragment is redwa#d the 3.5-mm plate
acting as a dorsal buttress and was finally fixeth wompression screws in a

postero-anterior direction

Position of screws was confirmed with image intBaesibefore closing
the wound. Post-operatively patients were givemawd@nous antibiotics and

analgesics.
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Posteromedial approach

POST OP PROTOCOL

» Quadriceps exercise started as early as pain tetera

» Depression fractures - non-weight bearing (NWB)d&aveeks.

» High energy, unstable fracture patterns are kepBNtil signs of union
are visible, usually around 8 to 12 weeks postdpsiy.

» Range of motion exercises are started 10 to 14 gagsoperatively to

allow wound healing.
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» Patient was discharged with the instruction of knexbilisation exercise,
quadriceps exercise and non-weight bearing.

» Range of motion was noted.

FOLLOW UP

» Patients are followed up at monthly interval andcome analysed by
knee scoring system devised by the hospital focigpsurgery.

 Every month pain, range of knee motion and amrgdéformity was
measured. Check x-ray also taken. Data obtainece iled in the
proforma.

» Partial weight bearing started after 12 weeks.

» Full weight bearing was started after 16 weeks.

e The results were classified as in below table:

Excellent| If the patient felt no pain ,knee flexion > 110itlathe patien

returns to his or her original work.

Gooc If the patient felt no pain, knee flexion 9-110°anc returned tc
work
Fair Moderate j@ain, knee flexion 90°pain on walking long distanc

changed to lighter work.

Poor Moderate to severe pain, knee flexion <60, walkaitlp crutches
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ASSESSMENT

» Functional assessment was done using Knee Soaietg Sevised by the

hospital for special surgery.

KNEE SCORING SYSTEM BY THE HOSPITAL FOR SPECIAL

SURGERY
Pain -30 points
While walking
None 15
Mild 10
Moderate 3
Severe 0
At Rest
None 15
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Function-22points

A)Walking and Standing UNLIMITED 12
5-10 blocks walking/standing 30 MIN 10
1-5 Blocks walking/standing 15-30 MIN 8
LESS THAN 1 Block/standing <15 Min 4
Cannot walk 0
B)stairs

Normal 3
With support 2
C)Transfer

Normal 5
With support 2
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Range of Motion

120 Degrees 15
110 Degrees 14
100 Degrees 12
90 Degrees 11
80 Degrees 10

Muscle strength -15 points

Gr-5 15
Gr-4 12
Gr-3 9
Gr-2 6
Gr-1 3
Gr-0 0
Flexion deformity -10 points

None 10
0-10 Degrees 8
10-20 Degrees 5
=20 Degrees 0
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SUBTRACTIONS

ONE CANE 1
ONE CRUTCH 2
TWO CRUTCHES 3

ENTENSOR LAG

5 — DEGREES 2
10- DEGREES 3
15-DEGREES 5
DEFORMITY

(5 DEG. =1 POINT)

VARUS

VALGUS

TOTAL SUBTRACTION
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KNEE SCORE = (TOTAL POINTS) — (TOTAL SUBTRACTION)

. EXCELLENT 85 POINTS OR MORE
. GOOD 70 - 84 POINTS

. FAIR 60 -69 POINTS

. POOR < 60 POINTS

SUCCESS RATE: The percentage of patients achieving excellent goad

results.

~ 68 ~



OBSERVATION

» In our study males were more than females in the raf 9:1. Road
traffic accident was the cause in all cases.

» Lateral plating was done either by buttress platorgproximal tibial
locking plate with raft screws. Medial plating walso done in four cases
when buttress plating was done.

» Incidence is more on right side — 75% in right saael 25% in left side.

» The mean age in our study was 40.1 years.

» Out of 20 cases, incidence in > 40 years group5048s .

» All patients in our study had sustained injury doeoad traffic accidents
with high energy injuries.

» Old individuals with osteoporotic bones can be ekxpe to sustain
complex tibial plateau fractures resulting from |l@wergy injuries, but
we have not come across any such case in our series

» Of the 20 cases, Schatzker type Il was found in Db%atients, type IV

in 5%, type V in 35% and type VIin 45%
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TYPE OF FRACTURE

Type of fracture | No. of patients Percentage
Il 3 15

v 1 5

\Y 7 35

Vi 9 45

Type of fracture

EType Il

EType IV
LIType V
HType VI
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AGE-WISE DISTRIBUTION OF FRACTURE TYPES

Age Groui Type of Fractur
Type Il Type i Type IV Type V Type VI

18-3C 1 - 1 - 3

31-40 - - - 1 4

41-50 1 - - 4 1

51-60 1 - - 2 1

AGE-WISE DISTRIBUTION OF FRACTURE
TYPES

5

4

3 M Type Il
HType IV

2 M Type V
H Type VI

1

0

18 -30 31-40 41 -50 51-60
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ASSOCIATED INJURIES
Among 20 patients, five patients had associatadieg.
1) Fracture mandible
2) Ipsilateral fracture shaft of femur
3) Contralateral grade 1ll B compound fracture blotime leg
4) Contralateral fracture medial condyle of femur.
5) Ipsilateral iliac wing fracture
Time of surgery:

The average time duration from day of injury sy af surgery was 8.95

days ranging from 2 to 20 days.

BONE GRAFTING

Bone grafting was done in 12 patients out of 204%0

Bone garfting

M Bone grafting

H No graft
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» All patients underwent a standard surgical approaith anterolateral
approach. In four cases medial plating was donagugiosteromedial
Incisions in the buttress plating group.

» Lateral locking plate with raft screws was used.ihpatients and lateral

buttress plate was used in 10 patients.

COMPLICATIONS

The following complications were noted in our study

Knee stiffness

Superficial infection

Varus collapse

Knee pain
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RESULTS AND ANALYSIS

clinical scoring system filled by the surgeon.

AGE WISE FUNCTIONAL SCORING

Functional analysis was done using Knee Societyr&cwhich is a

I. Raft Plating
S.No.| Agegroup No.of | Avelage Grading
patients| Knee
Society | Excellent| Good Feir Poor
Score
1 18-30 1 86 1 - - -
2 31-40 4 85.75 3 1 - -
3 41-50 4 82.25 2 1 1 -
4 51-60 1 90 1 - - -
Raft plating
3
2
M Excellent
M Good
M Poor
1
0
18-30 31-40 41-50 51-60
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ii.  Buttress plating

Grading
Average
S.No |Age No. of Knee -
group | patients| sogiety Excellent | Good | Fair Poor
Score
2 31-40 1 77 - 1 i .
3 41-50 2 61 - - 1 1
4 51-60 3 73.7 1 - 2 N
Buttress plating
2
1.5
M Excellent
H Good
1
M Fair
M Poor
0.5
0
18-30 31-40 41-50 51-60

Results in patients < 40 years

Among raft plating group, 4 patients had excellegults and 1 patient

had good result. Success rate is 100%.
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Among buttress plating group, 1 patient had exaeltesult, 2 had good

result and 2 had fair result. Success rate is 60%.

Marginal Row

Excellent/Good | Fair/Poor Totals
Raft Plating 5 0 5
Buttress Platin 3 2 5
Marginal Column 8 2 10

Totals

(Grand Total)

The Chi-square statistic is 2.5.

statistically significant.

The P value iSL8846.

This result is not

Raft Plating

i Excellent
H Good

i Fair

Buttress Plating

H Poor
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Results in patients > 40 years

Among raft plating group, 3 patients had excellegults, 1 patient had good

result and 1 patient had fair result. Successisa8@%.

Among buttress plating group , 1 patient had eecellesult, 3 had fair result

and 1 had poor result. Success rate is 60%.

Marginal Row
Excellent/Good | Fair/Poor Totals
Raft Plating 4 1 5
Buttress Plating 1 4 5
Marginal Column 5 5 10
Totals (Grand Total)

The Chi-square statistic is 3.6. The P value iSD/. This result is not

statistically significant.

M Excellent

H Good

i Fair

H Poor

Raft Plating Buttress Plating
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Results in high energy fractures (Type V & VI).

Of the 20 patients, Type V & VI constitute 80%.

Mode of No. of Average | Grading
Treatment Patients | KSS Excellen | Gooc | Fait | Pool
Raft Plating 9 84.z 6 2 1 0
Buttress
Plating 7 66.1 0 1 5 1

7

6

5 -

4 H Excellent

 Good

i Fair

i Poor

Raft Plating Buttress Plating
Marginal Row
Excellent/Good | Fair/Poor Totals
Raft Plating 8 1 9
Buttress Platin 1 6 7
Marginal Column 9 7 16

Totals

(Grand Total)

The Chi-square statistic is 8.905. The P value .302844. This result

significant at p

< 0.05.
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Range of movements

The mean range of movement (knee flexion) for pégiewith Raft

plating was observed as 115° and for patients huititress plating was 88°.

Average ROM

140

120

100 -

80

M Average ROM®

60 -

40 -

20 -

Raft Plating Buttress Plating

FUNCTIONAL OUTCOME

Results in raft plating group:

Of the 10 patients studied, 7 had excellent scdne@ good score andl

had fair scoring according to Knee Society Scote dverage score was 84.8
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Results in buttress plating group:

Of the 10 patients studied, 2 had excellent resdltsad good results,5
had fair results and 1 had poor result accordinginee Society Score. The

average score was 71.6

Mode of | No. of | Average Grading
Treatment | patients | knee society :

score Excellent| Good | Fair | Poor
Raft 10 84.¢ 7 2 1 -
plating
Buttress 10 71.¢ 2 2 5 1
plating

COMPARISON OF FUNCTIONAL OUTCOME OF RAFT PLATING

AND BUTTRESS PLATING

Mode of Treatmer | Excellent/Goo | Fair/Poo Marginal Row Total
Reéft plating 9 1 10
Buttress plat 4 6 10

Marginal Column
Totals 13 7 20 (Grand Total)

The Chi-square statistic is 5.4945. The P valu®e049076. This result is

significant at p < 0.05.

Hence, there is significant difference in the fuoraél outcome of

patients treated by raft plating when comparedutitréss plating.
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Raft Plating

M Excellent
m Good
™ Fair

m Poor

Buttress Plating

M Excellent
H Good
@ Fair

W Poor
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COMPLICATIONS

» Knee stiffness and flexion less than 90 degree weted in three patients
in buttress plate group and one in raft plate grdeange of flexion in
these patients was 0° to 80°, 10° to 80°, 0° tq 20° to 90° respectively.

» Superficial wound infection was noted in three @aits and treated with
antibiotics and debridement.

» Knee pain was observed in seven of twenty patiépits.patients were
from buttress plate group and one in raft plataigro

» Varus collapse was noted in 2 patients in the bstplating group.

Complications

2.5

M Buttress plating
1.5
M Raft plating

0.5

Knee stiffness Infection Pain Varus collapse

~82 ~



DISCUSSION

Treatment of tibial plateau fractures is a veryllgmming entity for the
surgeon. Road traffic accidents are increasing loyayday resulting in high
energy injuries. These contribute to the risingdence of complex proximal
tibial fractures presenting to the healthcare ptewni Elderly patients with
osteoporotic bones sustain complex tibial plataawgtéires due to low energy

injuries such as domestic falls.

The aim of the treatment is to provide the patep@ainless, mobile joint
and it needs a very strong technical knowledge surgjical expertise. Good

surgical techniques and implants are essentiadourate articular reduction.

The initial disrepute of bicolumn fixation of conepl tibial plateau
fractures owes itself to poor surgical techniquacticed earlier oh The use of
a single midline incision and extreme soft tisswdiing led onto a high
incidence of wound breakdown and infection andtpatorthopaedic fraternity
on guard regarding bicolumn fixatior?””. The advent of locking plates shifted
the spectrum towards isolated lateral plating udouling compression plates
and stabilizing medial fragment through screws edssa the locking plat&*®
Several reports of excellent functional resultsnfrahis technique were

qguestioned later by the peculiar problem of varokapse in a large subset of
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L1518 Analysis revealed the consistent occurrence of a

these patients
posteromedial fracture fragment in several patieatsl inadequacy of its

stabilization when a lateral plate alone was done.

However, in the same year, Gosling et’gublished the results of their
study comparing the biomechanical stability affardey lateral locking plate
and bicolumn non locked plates. They concluded kwdh fixation techniques
have a high resistance to vertical subsidence eviém loads exceeding the
average body weight. No statistically significanffedence was seen between

the two methods of fixation.

Several studies have published the superiority aifkihg plates in
proximal tibial fractures®*®. There has been a huge development in the field of

locking plates and precontoured plates.

3.5 mm screws applied subchondrally parallel te jiint as a “ raft”
through a proximal lateral locking plate applied the lateral side improves
construct stability and thus prevent articular @sgron. This plate allows the
placement of a screw to capture the posteromedighient. This reduces the

need for medial plating.

In our study, males outnumbered females in theorafi 9:1. This is
explained by the more active lifestyle of males aedce more chances of road

traffic accidents. This is in accordance with tkees of 14 patients reported by
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Eggli et al., in which 10 were male and 4 femaRut in the study of Lee ¥tal
there were 21 males and 24 females.

SEX DISTRIBUTION

Study Total no. of| No. of males No. of females
patients

Eggli et al 14 10 4

Lee et al 45 21 24

Walia et al® 50 45 5

Mohd Ali Tahririan| 41

et al

Our study 20 18 2

The mean age of patients in our study was 40.Iarsge 19 to 58 yrs).
This is similar to the mean age of 41yrs in Egglakestudy and 49.1 yrs in the

Lee et al” study.

Road traffic accidents were the cause of injurglinpatients. Right side

fractures are more common than left.
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Lateral plating was done either using locking plat¢h raft screws or

buttress plates.
Medial column fixation was done using reconstrutfates in 4 cases.
The mean follow up in our study was 24.2 weeks.

Raft plating group had seven excellent scores, da@d scores and one
fair score. This is similar to the functional owtee obtained by Ehlinger etal
who studied 20 patients of tibial plateau fractur@gth a medial
component(Type IV,V,VI) treated by a single latdadking plate and reported
mean Lysholm score of 94.1 and HSS score of 93igila&d results were
obtained by Mohammed Ali Tahhririan et*®xktudy comparing locking and
non-locking plating. They reported functional oute® with KSS of 80.2 in the

locking plate group and 75.52 in the non-lockingugr.
Buttress plating group had 4 excellent to goodes@nd 6 fair to poor scores.

In our study younger patients (<40 yrs) treatechwift plating had very
good outcome of 100% compared to 60% in patierdatéd with buttress
plating. This may be attributed to good bone qyabetter stability provided by
locking plates, prevention of late depression bftimrg screws and higher
compliance of the younger individuals for post opygiotherapy. But we

couldn’t find any statistical significance.
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Older patients (>40 yrs) treated with raft platingd good outcome of
80% compared to 60% in patients treated with bsstrplating. This may be
attributed to the better stability provided by lodk plates in osteoporotic bones
and prevention of late depression by rafting screWsis is similar to the

finding by Unnikrishnan et &,

In the high energy fracture types (Schatzker ty@ge& VI), we found
statistical difference in the functional outcome patients treated by raft and
buttress plating. This is because the locking plated screws act as a single
unit whereas in conventional buttress plating, wsrare not locked, hence
increasing the chances of screw movement and éaildrscrew head, plate
interface. This can cause screw breakage, screwvement or subsidience of
fragment. But the study by Lee efdlound no statistical difference in the
functional outcome among two groups treated by @leting (mean functional

score — WOMAC 36.5) and lateral locking plating( WAC 34.1).

Bone grafting was employed in 12 patients out of, 2Bainly to fill up
metaphyseal defect after elevation of depressedrdiatarticular surface

fragment.

The mean time to union was 13.5 weeks, ranging fidmo 16 weeks.

Bone grafting did not contribute to faster healasymetaphyseal fractures can

~87 ~



be expected to heal fast even without graftingthin report published by Eggli

et al., bone grafting was employed in 11 of 14qras"

In patients with fair and poor functional scorateral buttress plate was
used which did not fix posteromedial fragment whlelad to varus collapse
and these patients had constant knee pain leadingstricted ROM and knee
stiffness. In patients who had infection, weightibeg and knee mobilization
was delayed and this led to decreased ROM. Thistishe case in patients with
raft plate as the raft screws inserted from plaéeed laterally fixes the medial

fragment.

This proves the superior stability afforded by Rpfating in tibial plateau
fractures and the prevention of late varus collapgech seems to be the result

in isolated lateral buttress plating.

COMPLICATIONS

» Knee stiffness and flexion less than 90 degree weted in three patients
in buttress plate group and one in raft plate gré&tgnge of flexion in
these patients is 0° to 80°,10° to 80°,0° to 900° to 90°.Raft plating
group obtained result comparable with Ehlingeai&tstudy (knee

stiffness-1 out of 13 patients).
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» Superficial wound infection was noted in three @ait$ (15%) and treated
with antibiotics and debridement. This is compagablMohd Ali

Tahririan et a’study, in which infection rate was 14.6%

» Knee pain was observed in seven of twenty pati&ikspatients from

buttress plate group and one in raft plate group

» Varus collapse was noted in 2 patients in the bsstplating group.
These two patients sustained type V and VI fractared were treated by
lateral buttress plating only. No bone grafting wlase. Weight bearing
was delayed in these cases. This is comparablethetseries of Eggli et
al'., who had one case of varus collapse (83 degasespne case of
valgus collapse (91degrees) in their series ofdifepts with an average
25 months follow up. In the series of Barei et abf 31 patients studied,
28 had satisfactory coronal alignment, but twogrds developed varus

malalignment and one developed valgus malalignment.
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CONCLUSION

» Raft screws placed in the subchondral bone prosdiequate construct
stiffness and support to prevent articular depogssi

» Lateral locking plate with rafting screws providesupport for
postromedial and posterolateral fragments. Thisuced the need for
medial plating and dual incision.

» Locking plate provides better stability than contv@mal buttress plating.
Hence this aids in better range of movements addcexd pain during
post-operative knee mobilization and this leaddétter final range of
motion.

» There is no difference in the time for union betwéso plating methods.
But the difference lies in the prevention of subemde of articular
surface in the raft plating group and hence béttectional outcome.

» So, from this study it can be concluded that whempgared to buttress
plating, proximal tibial locking plate with raft mews technique is a better
and effective method for achieving good to excéllessults providing
almost full range of motion and maintaining artemukongruity in the

treatment of tibial plateau fractures.
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CASE ILLUSTRATION

Case 1
Name Mathialagal
Age 40 year:
Se» Male
Mode of Injury RTA
Side injure Right
Schatzker typ Type VI

Time Interval between injur
and surgery

2 day:

Procedur ORIF with lateral locking plate with ra
screws + Bone grafting

Pos-op periof Uneventfu

Knee mobilizatiol 2 day:

Partial weight bearir 12 week

Full weight bearin 16 week

At follow-up 26 weeks

Knee Society Sco 90

KSS Resu Excellen
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Pre-Operative

Immediate Post-Op
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6 months follow up
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Case 2

Name Sinthamar
Age 30

Se» Femal
Mode of Injury RTA

Side injures Left
Schatzker typ Type VI

Associated injur

Fracture mandib

Time Interval between injur
and surgery

12 day:

Procedur ORIF with lateral locking plate wit
raft screws

Pos-op periof Uneventfu

Knee mobilizatiol 2 day:

Partial weighibearing 12 week

Full weight bearin 16 week

At follow-up 24 weeks

Knee Society Sco 86

KSS Resu Excellen
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Pre-Operative
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6 months follow up
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Case 3

Name Gnanasek:
Age 38
Se» Male
Mode of Injury RTA
Side injure Right
Schatzker typ Type VI
Time Interval between injur| 3 days
and surgery
ORIF with latere and medic
Procedure buttress plating + Bone grafting
Pos-op periof uneventfu
Knee mobilizatiol 2 day:
Partial weighibearing 12 week
Full weight bearin 16 week
Follow-up 24 week
Knee Society Sco 77
KSS Resu Good
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Preoperative

Immediate postoperative
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6 months follow up
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Case 4

Name Dhanavandhan
Age 57

Se» Male

Mode of Injury RTA

Side injures Right

Schatzker typ Schatzker Type \
Time Interval betwee| 10 days

injury and surgery

Procedur ORIF with latere buttress
plating + Bone grafting

Pos-op periof Uneventfu

Kneemobilizatior 2 day:

Partial weight bearir 12 week

Full weight bearin 18 week:

At follow-up 26 weeks

Knee Society Sco 67

KSS Resu Fair
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Pre-Operative

Immediate PostOperative
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6 months follow-up
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Case 5

and surgery

Name Mani
Age 59

Se» Male
Mode of Injury RTA
Side injure Left
Schatzker typ Type VI
Time Interval between injur| 20 days

Procedur ORIF with lateral buttress plati
Pos-op periof Uneventfu
Knee mobilizatiol 2 day:
Partial weight bearir

16 weeks
Full weight bearin

Not allowed
At follow-up

20 wks
Knee Society Sco 58
KSS Resu Pooi
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Preoperative

Immediate postoperative
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4 months follow-up (Varus Collapse)

. —
10:38:46.0
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LIST OF ABBREVIATIONS

ACL — Anterior Cruciate Ligament

A.O — Arbeitsgemeinschaft fiir Osteosynthesefragen

ASIF — Association for the Study of Internal Fixation

BG — Bone Grafting

DCP — Dynamic Compression Plating

KSS — Knee Society Score

NWB — Non Weight Bearing

PCL — Posterior Cruciate Ligament

ROM - Range of Motion
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ANNEXURES

EC Reg No.ECR/270/Inst./TN/2013
Telephone No. 044 25305301
Fax : 044 25363970

To

Dr.R. Sampath,

Post Graduate, MS (Orthopaedics),
Institute of Orthopaedics & Traumatology,
Madras Medical College,

Chennai - 600 003.

Dr.R.Sampath,
The Institutional Ethics Committee has considered your request and

approved your study titled “A prospective and retrospective study
comparative analysis of fanctional outcome of Tibial platean fractures

The following members of Ethics Committce were present in the meeting
held on 01.07.2014 conducted at Madras Medical College, Chennai-3.

1. Dr.C.Rajendran, M.D., : Chairperson

2. Dr.R.Vimala, M.D., Dean, MMC, Ch-3 : Deputy Chairperson
3. Prof.B.Kalaiselvi, M.D., Vice-Principal, MMC, Ch-3 : Member Secretary
4. Prof.R.Nandhini, M.D., Inst.of Pharmacology, MMC : Member

5. Dr.G.Muralidharan, Director Incharge, Inst.of Surgery : Member

6. Prof.Md.Ali, M.1., N.M., Prof & HOD of MGE, MMC : Member

7. Prof.K.Ramadewi, Director i/c, Inst.of Biochemistry, MMC : Member

8. Prof.Saraswathy, M.D., Director, Pathology, MMC, Ch-3 : Member

9. Prof.Tito, M.N., Director i /¢, Inat.of Internal Medicine, MMC: Member

10. Prd'Um-hutth.l Director i/e, 10G : Member

11.Thiru S.Rameshkumar, Administrative Officer : Lay Person
12.Thiru 8.Govindasamy, B.A., B.1., : Lawyer

13. Tmt.Arnold Saulina, M.A., MSW., : Social Scientist

We approve the proposal to be conducted in its presented form.
Sd/ Chairman & Other Members

The Institutional Ethics Committeec expects to be informed about the
progress of the study and SAE occurring in the course of the study, any changes
in the protocol and patients information/informed consent and asks to be
provided a copy of the final report.
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PATIENT CONSENT FORM

Study Detail : “comparative analysis of functional Outcome of Tibial
plateau fractures treated with Raft plating and conventional

buttress plating ”

Study Centre :  Rajiv Gandhi Government General Hospital, Chennai.

Patient’s Name

Patient's Age

Identification Number

a)

b)

¢

d)

e)

Patient may check (V) these boxes

I confirm that I have understood the purpose of procedure for the above study. I have
the opportunity to ask question and all my questions and doubts have been answered to
my complete satisfaction.

1 understand that my participation in the study is voluntary and that [ am free to
withdraw at any time without giving reason, without my legal rights being affected.

1 understand that sponsor of the clinical study, others working on the sponsor’s behalf,
the ethical committee and the regulatory authorities will not need my permission to
look at my health records, both in respect of current study and any further research
that may be conducted in relation to it, even if | withdraw from the study I agree to this
access, However, [ understand that my identity will not be revealed in any information
released to third parties or published, unless as required under the law. I agree not to
restrict the use of any data or results that arise from this study.

I agree to take part in the above study and to comply with the instructions given during
the study and faithfully cooperate with the study team and to immediately inform the
study staff if I suffer from any deterioration in my health or well being or any
unexpected or unusual symptoms.

I hereby consent to participate in this study.

I hereby give permission to undergo detailed clinical examination, radiographs ,blood
investigations and surgical procedure as required.

Signature/thumb impression Signature of Investigator

Patient’s Name and Address: Study Investigator’s Name: Dr. RSAMPATH

O
O

O 0o 0o



PATIENT INFORMATION SHEET

TITLE OF THE STUDY: Comparative analysis of functional Outcome of Tibial
plateau fractures treated with Raft plating and conventional buttress plating.

We are conducting a study on “comparative analysis of functional Outcome of Tibial
plateau fractures treated with Raft plating and conventional buttress plating * among
patients admitted in the Institute of Orthopaedics & Traumatology, Rajiv Gandhi Government
General Hospital, Chennai.

The purpose of this study is to evaluate and analyse the clinical, radiological and functional
outcome of raft plating and conventional buttress plating in tibial plateau fractures.

We are selecting certain cases based on radiographic pattern of tibial plateau fracture and if
you are found eligible,we perform surgical procedure for the fractured limb by either raft plating or
conventional buttress plating technique or if you are already operated for the fracture by one of the
above mentioned techniques we will evaluate the outcome of surgery, which in any way do not affect
your final report or management.

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

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

The results of the special study may be intimated to you at the end of the study period or
during the study if anything is found abnormal which may aid in the management or treatment.

Signature of Investigator Signature of Participant

Date
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