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Tibial Plateau Fractures
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At first glance, it may seem peintleas to devotoe a
study in depth to fracturcae of the upper ecxtremity of the
tibia and infact, there ig already an extensive bibliogra-
phy on this subjeot, which presents mijor seclous and
thought provoking problems of 1 fracture in n mijor woight

bearing joint; the knee joint.

Bvory thing tht enn boe gaid on tho subjeet would
geem to have Dbeen suld and rewwids Neverthelegs, for
some years now, many authors hove buen intrested in the
complex problems proescnted by injurics to the upper Hibial
plateau region and hhnve already made certnin suggestions es

to methods of treating them.

So far ag we know, no study hng appoen during the
past deonde, that mikoeg v saynthesig of the probloems nd

trics to supply o antisfactory solution,

We wanted to compare the results obtiined from
oonservative treitment with thos. obtrined from operative
treatment and to gue whether and, In the event, why these

results differ.

We have ineluded some ( rare ) proximal ¢piphyseal
separation fraotures sustained by young people, for it
is not unusual for the articulation to be affected Talrly

directly by this particular lesions
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Tiblal Plateau Praotuyes

ANATAOIMY OF THE UPPER EID O Till TIDBIA

A0 P A NS 10 T 0 0 U U I N D 0 A B i O A A NS

To start with 1t is well to rcmember thnt although in
the frontal view the artiowlor surface of the tibinl table
io perpondicular to the lengltudlisnl axii of the bong, the
game 1g not true in the saglttal view, Scen in profile,
the tiblal table slopes backwarde at an angle of 10° -~ 150
to the horizontal ( Fig, 1 ),

This $11t ig maximal in  the newborn and whould
normally undergo a siralghtening out process an the age

advonses ( KATE ond ROUERT, 1965 ),

The backwerd inclination of the upper ciud of the tibine
reletive to the long cxla of the shaft varicy couciderably
in different individunls, When cxceosive, it scioma to
imply an attitude of cquntting position at aucng the

natlves of ITndia,

A groove doep to the lipgomentum patelloe charncteore
izes the sgquattersd tibiav, This groove renulic from
toendinous pressurc during movement of the kneo, the lateral
1ip of which is one of tho factors that prevent the lateral
displaccment of the patellse,

Furthermore, the tendinous pressure of the 1iganentum
patellac lnereascs tho bockword $ilt of the upper ond of
the tibia, ae shown by the silpgrificant incrcasce of the angle
of acmd&maﬁ tibine 1L compared with ronuqguatiers (K4TE a~nd

ROBLRT, 1965 ),

The upper end of the tibin io wldely exprnded oopeclally
in its transversc axis, to provide a good bhearing surfrog

for the body welght {trangmitted through the lower cnd of
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fwm Pemur., 1t flares from the shaft proximally in the gub-

+osmkwmu area, providing contours and bony prominences for
igement and tendon attachments, a small articulation for
he proximal tibic - fibular joinl and relatively flat

rticuler surfaces to support the fomornl condyles { Fieg.

2 and 3 ).

It ig surfaced by & very thin compsct bone Which 14

fragile particularly around the mairgins of the platenu.

It comprises two prominent misses, ntmed medial and
lateral condyles and a prominent tuberosity projecting

anteriorly from its lower part.

Superiorly emch of the condyles is covered with an

erticular surface.

The two being separated by an irregulnrly roughened

nonmartioular intercondylar area . ( Fig. 4 ).

5, knowledge of the trabecular bony structure ol the
up. ew extremity of the tibia can contrivute to an
urnderatanding of the different types of rracture, liable
to oceur there, as vell ag of their prevaience { DUPARC

and FICAT, 1960 )*

The trabecular architecture of the bone hns been
,ammowwdmm by DUPARC and FICAT, 1960% and aloo by BULGEANO,
RONCALLI-BENEDETTL and SOAVE, 1967.F These nuthors referred
to COULOUMA, 1928% but do not always  rench the sane

oonclugiona .

Discussing the frontal view, DUPARC and FLCAT des -ibed

( Fige 5)%

& Indicates thst the  ur is quated from COURVOISIAR, 1973.
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DHE UPPER PIATBAU OF THE TIBIA ; (Pig. 4 a and b ),

“BHT““"“""“""“““”""“““"“"“““"E“
'

It 18 the knee surface of the tibia, it ocomprises two
condylar surfaces, medial and lateral, and an intercondylar
D.H.%Q.o

Hﬁw articular sirface of the meddal condyle; 1is oval in
f

mﬁ%wm with its long axls anternposterior and is perceptibly
ﬁﬁ% longer of the two condyles in conformity with the
differcnces which exist between the $ibial surfaces of the

two femoral ocondylesa,

It is related around its anterior, medial and posterior
marging to the medial menlsous, and the area of contact 1s
flatteneds The imprint of the meniacus, which is widest
behl and mrrow at the medial surfuce and infront can
often be recognised on the bons, the rest of the surface
isloconocave and the articular cartilage of its raised lateral

margin covers the medial intercondylar tubercla,

The articular surface of the lateral condyle 1s more

sm%ﬂpw ciroular 4n shape and is related to the corresponding
meniscus and bears its flattened imprint, elsewhere the
surface 1s very slightly concave to adapt to the surfnce of
the corresponding femoral condyle and ite rmised medial
margin is continued on to the raised agpect of the laterml

intercondylar tubercle.

The edges of the two articular surfaces are sharp exoept
at| the pogterior lip of the lateral surface, where the
margin is smooth and rounded off where the lateral meniscus

8lides posteriorly with flexion of the knee, in this
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position the tendon of the popliteus 1is intimately related

to the bone.

The intercondylar area 1s & roughend non-articular

atrip on the superior surface between the articulir surfuces

of both condyles.

It 18 narrowest in itse middle where it ig marked by

an elewvation termed the intercondylar eminence ( the agpine ).

The laterel and medial parts of this eminence project
upwards and conatitute the Interal and medial intercondylar
tubercles of which the medial i1s slightly more prominent

( GRAY, 1967 ).

Both behind and infront of the eminence tie iatercondylar
area becomes wider as the curved margins of the nrticular
surfaoces recede from each cther. The non articular areis
infront and behind the spine show well marked facets for
attachment of horns of the menisci and the erucinte ligi-

smﬁ.#m A H.Hmo A. b V-

+» The anterior intercondylar area is wideat anteriorly;

« In its antermedial part, Just intront ol the mediil
artoular surface, it bears a slight depression which gives

attachment to the anterior horn of the medial meniscusy

¢« Behind that depression a relatively smeooth ares
affords atiaohment to the lower end of thic anterior

ocruciate ligament;

+ The anterior horn of the Literal meniscus isg attached

infront of the intercondylar eminence and lics lateral to

Central Library - Ain Shams University



Tibial Plateau Fractures Ara tomy

- -

anterior tiblofibular ligament ( composed of three

pands ) end an extension of the biceps tendon. The

posterior prt of the capaule is reinfor :d by the

posterior tipblo-fibulnr ligament ( composed of n single

pand )} and the popliteus tendon.

2. Groove for the popliteus tendon whioh lies just above

and to the medial side of the fibular facet on the

posterior surface of the lateral condyle, the tendon

plays across the bone here lubricated by a synovial recess

intervening between them ( the popliteus bursa ) 3

A ..mau.-mo 8 V.

3, Smooth facet for the 1liotibial tract, often well marked,

though flattened, over the anterior surface of the
leterel condyle. The lateral and anterior surfaces of
the condyle are separated from the lateral surface of

the shaft by & sharp margin which gives attachment to

the deep fascia of the leg ( Pig, 10 ).

Below the facet for the iliotibial txaoct a ridge
glopes down to the tuberosity. & similar ridge extends

from the medial condyle. Expansions from the vesgti lnter—
alis and pedials lknown as the patellar raetinacula are

attached to these ridges.

Near the fibular facet the uppoymoat fibres of the

extensor digltorum longus and oocasionally small upward

expansion of the perqneus longus arise from the lateral
ponvexity of the condyle infmont of the facet, 3mall slips

from the tendon of blc .ps femoris above and infront of the
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fibular facet overly the upward expansion of the peroneus

longus and extensor digltorum longus,

THE TUBEROSITY OF THE TIBIA

SN E T RER RS R RN ESESTE

It is placed &t the upper end of the anterlor border
of the ghaft and is the trunkated apex of the triangular
area of the front of the bone where the anterior surfaces

of the two condyles bacome ocontlnuouss

It forms & low eminence and is divided by a l1line or
sregt into a smooth oval upper and & rough triangular lower
portions, this marke the position of the eplphyseal line
between the upper eplphysis and the shaft,

es The ligamentum patellae is attached to the smooth
portion; its superficial fibres may extend to the crest and
lower rough portion where the lower limit of the attachment

mey be marked by a slight ridge.

+e The lower part is a amall rough triangular area
and can be felt through the skin from which it ie separated
only by a bursa termed the subcutaneous infrapatellar

bursa.

«s Above the tuberosity the bone is related to the
deep surface of the ligamentum patellaey but the deep

infrapatellar burse and some fibro-fatty tissue intervene.
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O8SIFICATION OF THE PROXIMAL TIBIA

uu“u“nﬂ“u“a“““"nﬂ“u“"ﬂﬂﬂn“un“u“unnn

The ossific centre for the upper nd of the tibia

ig usually present at brith, Trom 1%, at about the age of

10 years, & thin tongue ghaped process extends in front
to form the smooth upper part of the tuberosity. An
additional centre for the tongue shaped process is not

uncommon, it appears at about the twelfth year and aoon

fuses with the upper epiphysis.

The apiphyseal cartilage plate cuts across the lower
margin of each condyle and is horizontal aa seen from the
baok, and infront dips dovn to include the upper amooth

part of the tuberosity ( rig. 11 Yo

The ohief points to be noted are that the fibular
facet and the attachment of the gemimembranosus and liga-

mentum patellae are on the eplphysis.

The upper and the growing end joing the shaft at

16 - 1B yeara in females and at 18 = 20 years in males,

The epiphyseal plate of the upper end of the tibia
congists of dense collagenous tissue, the fibreg of which
are aligned with those of the ligamentum patellse., This
peculiar structure is attrituted to the lurge temsile

g resges to which this part is gubjected through the ligament.

BLOOD SUPPLY

BREErTERES SRS

. Anastomoslis between the ascending branch of the

nutri nt artery; wranch of the posterior tibial artery, and
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sentral vain., It has only large tributaries near the upper
metaphysis. These tributaries drain in the upper part of

the marrow cavity and are arranged in the from of a fan,

Connscted with theee veins are many anastomotic venoue
chanmels which pasg through the thin cortex of the metaw
phyais to Joln the periocsteasl net of the veins before

ent ring the geneinl venous nystem ( TRUETA & CAVADIAS,
1964 ).

During growth, the epiphysgeal plate separates the
epiphyseal vesgels from the rest of the blood supply of

leng bone.

After the epiphyseal plate closes anastomosis exista
between eplphyseal metaphyseal vesgwsels and the latter

appatomose with the termimal vesgsels of the nutrient artery.

IKNERVATION

AR e O I O

MALCOIMR et el ( 1963 ) investigated the innervation

of human long bone by methylene blue immersion methodds

They found ama ll myelinated and amyelilated nerve
fibres entering the numerous foramina ol the epiphyseal
and metaphyseal regions. These {ibres traverse the thin
cortex and supply the interior of the baone. Smnll myeli-
nated fibres apread out on the under surface of the articular
cartilage and 8 amall knob like ftremiintion end in close

relationship to the endosteum,

Furthemore, the walls of intertrabecular marrow

arterioles contain myelire ted and wmyeliinated nerve fibersa,
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the epiphyseal metaphyseal arteries. these enter the
andosteal | urface of the cortex as cortical branches of
the nutrient artery, these undergo further subdivision to

gupply the vessels of Haversian ocanal,

The periosteal vessels orginate from branches that

traverse the posterior and lateral surfaces of the tibia,
These branches arise from the anterior tibinl artery

( PATRICK and WELSON, 1961 ). DLach branch is accompanied
with two veins and they undergo further subdivisions and
anagtomose With each other te form & network of vegsels on

the posterior and lateral surfaces.

. The anteromedial surface does not have such arrange-

ment , but an irregular amstomotic pattern 1s seen.

Nelson ( 1960 ) stated that the periosteal vessels
usually play only a minor role in supplying arterial blood
and they constitute a potentiaml source of blood supply,
for the cortex in cames of domage to the medullary blood
vessels. This concept was supperted by TRUETA and CAVADIAS
{ 1964 )}« So one of the main functions of the periosteal
vascular system is to supply vessels for the new Havergian
gyetems that develop on the extermal surfrnce of the cortex.

VENOUS DRAINAGE

f!l’lllﬁﬂﬂﬂaﬂﬂﬂ

Venous blood is contained in the ginusoids. The
pentral velin is fromed by the conglumermtion of venous

uHs:moHam.

The upper half of the tibia is drained by one large
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