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INTRODUCTION

The term plafond is French for ceiling and refers to the relation of the distal tibial
articular surface to the talus .Therefore a plafond fracture refers to any fracture line
traversing the weight bearing articular surface of the distal tibia (CarrJB.1999)

The term pilon was first described by the French radiologist Destot in 1911 who
likened the shape of the distal tibia to a pestle and compared the explosive impact of
the talus against the tibia to that of a hammer striking a nail .Of note,there is some
discrepancy in the literature regarding the term pilon.(Destot E. 1911)

Tibial plafond fractures account for fewer than 10% of all lower extremity fracture
and are more common in male than female patients .Pilon fracture in particular
constitute only approximately 7%to 10%of tibial fractures. However, the frequency
of these fractures may be on the rise.(Ferkel. RD.,and Fasulo, 1994)

Pilon fractures are high energy injuries and the primary component of force is
vertically directed through the talus into the distal tibia .This vertical compressive
force may act singularly on the distal tibia ,or may represent a component of complex
forces including shear and or rotation.(Mast JW.1993)

Some sources regard a pilon fracture as any distal tibia fracture with extension into
the articular surface whereas others more distinctly describe them as a fracture

with comminution of the plafond .Most sources, however classify these fractures as a
disruption of the plafond caused predominately by a vertical force .For the purposes
of this review,the term pilon will refer to the subset of plafond fractures primarily
caused by axial compression.(Marsh JL.Smith ST.1995)

Fractures of the plafond are often the product of a high-energy compression
mechanism, which have historically been a challenge to manage. Although the
pathophysiology and surgical treatment of plafond fractures may vary, the principles
of emergency management are less disputed. In the evaluation and management from
the emergency physician's perspective, it is important to realize the range of
mechanisms, consequences, and potential complications of these injuries.(Kim HS
Kim TY 1995)

Intra-articular fractures of the distal tibia are among the most complex injuries of the
lower limb. The best results have been achieved with reconstruction of the aricular
surface of the tibia, stable fixation , and only a short period of joint immobilization
(Ruedi T,Allgower M 1969)

Pilon fractures can have persistent and devastating consequences on patient’s health
and will-bieng. Certain social, demographic , and treatment variables seem to
contribute to this poor outcomes.(Andrew N.,MD. Meliss L. McCCARTHY 2003 )




Aim Of The Work

The aim of this work is a serious trial to put a spotlight on the pilon fracture and the
great challenge which face the physician in it's management and how to reach best
results and achieving the hard equation by reconstruction of articular surface of the
tibia with short period immobilization.
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(Fig.1) The bony anatomy of the ankle joint. P1

(Fig.2) AP view of the ankle joint ,view of the tibial side of the joint | P3
with the corresponding talus.




(Fig.3) The syndesmotic ligament of the ankle. P7
(Fig.4) Medial collateral ligament (superficial part and deep part) P9
(Fig.5) Lateral collateral ligament with the adjacent tibio fibular P10
ligaments)
(Fig.6) blood supply of the ankle joint(anterior and posterior tibial P13
arteries)
(Fig.7) The axis of the ankle joint. P15
(Fig.8) Ankle joint axis variation in dorsiflexion and plantar flexion. | P16
(Fig.9) Horizontal rotation of the talus around the vertical axis at P17
different positions of ankle dorsiflexion-plantarflexion.
(Fig.10) Ankle motion and subtalar rotation during normal Walking. P19
The range of ankle motion in sagittal plane during
walkingin one cycle.
(Fig.11) P20
(Fig.12) | Instant center pathway for joint motion at tibiotalar Joint in P21
normal ankle from full plantar flexion to full dorsiflexion.
Free body diagram of the foot including the talus, the lines of
(Fig,]_?,) application for W&A are extended until they intersect| P24




(intersection point) the line of J force connecting its point
of application  ,the tibiotalar contact point with the
intersection poin of W&A lines.

Prints of on pressure sensitive film representing high pressure

(Fig.14) contact areas on the left talus. P26

(Fig.15) The compressive component of the ankle reaction force P28
expressed in multiples of body weight during the stance phase
of normal walking for five normal subjects and nine patients
with joint disease before and after prosthetic ankle
replacement

(Fig.16) Ankle joint reaction force expressed in multiples of body P29
weight in a normal ankle during the stance phase of gait at
two velocities

(Fig.17) | Fracture pattern in axial load injury with the ankle in P32
(a)dorsiflexion (b)neutral (c)plantar flexion

(Fig.18) Ruedi and Allgower classification of distal tibial fracture P36
based on articular comminution.

(Fig.19) |AO classification of distal tibial fracture. P37

(Fig.20) The stages of Lauge-Hansen classification P38

(Fig.21) Classification of Mast,Spiegel,and Pappas for pilon fractures | P39
(A)plain x ray taken after external rotation injury.

. (B)coronal C-T provides details of the articular surface
(Flg.22) including the true size of the anterolateral fragment P45




(Fig.23)

(a) AP and (b) lateral radiographs of AO type C3 fracture of
the tibial plafond with a proximal fibular fracture. (c) mortise
view and (d) lateral view taken with calceneal traction as the
talus is reduced and slightly distracted. (e) CT scan at the
level of the joint showing posterlateral plafond is a single
large fragment but there is marked multisegment
comminution of the anterior half of the joint.

P46

(Fig.24)

(a) AP radiograph of ankle joint showing high fibular
fracrture, it is characterisric of pronation external rotation
injury.

(b) External rotation stress show lateral displacement and
widening of the syndesmosis

P47

(Fig.25)

Schematic of the A/O classification which is divided into
type A,B

and C each type is subdivided into three groups.with
radiographs of type A,B and C.

P48

(Fig.26)

a) AP and (b) lateral radiograph of ankle fracture stage 2
supination —external rotaton injury showing fracture of the
distal fibula with 2mm lateral and posterior displacement.

P49

(Fig.27)

(a) AP radiograph of the tibia and fibula showing proximal
fibular fracture without shift of the talus.(b) External rotation
stress view showing widening of the medial clear space,
lateral shift of the talus , and distal tibiofibular diastasis
indicating an unstable injury.

P49

(Fig.28)

(@) AP and (b) lateral radiograph showing an ankle fracture
that is intermediate between a rotational and axial load
injury (c) CT scan shows substantial intra articular
involvement more characteristic of axial loading tibial
plafond fracture.

P50

(Fig.29)

AP radiograph of Lauge- Hansen pronation abduction ankle
fracture

P51




(Fig.30)

a) AP and (b) lateral view of axial loading fracture of tibial
plafond. Metaphyseal and articular comminution with
proximal displacement of the talus are noted.

P51

(Fig.31)

(a) AP view and (b) lateral view of ankle fracture (AO type
B) of the distal tibia (c) CT scan near the level of the joint
shows the anterolateral fragment.

P52

(Fig.32)

(@) AP and (b) lateral radiographs of minimally comminuted
fracture of distal tibia (AO type C2) without associated fibula
fracture.

P52

(Fig.33)

(a) Anteroposterior and (b) Lateral views of unstable
supination —external rotation (stage 4) of Lauge-Hansen ankle
fracture classification. (c) AP radiograph of a supination-
adduction ankle fracture

P53

(Fig.34)

(a)Medial approach of ankle (b)lateral approach of ankle

P59

(Fig.35)

Push-pull technique by one third tubular plates. Axial
deviations can correct by either pull (a)or push(b)technique
using pointed reduction forceps for compression and small
bone spreader for distraction.

P60

(Fig.36)

a) Preoperative situation (fracture type C2) (b) after
anatomical reduction of the fibula using one third tubular
plate.

P63

(Fig.37)

Reduction of articular bloc and preliminary fixation with 1.2 k-
wires and bicortico-cancellous bone graft filled the
metaphyseal bone defect.

P66




(Fig.38) Tibial stabilization by an anterior and medial LC-DCP3.5in | PG7
buttress function with lag screw used to fix the anterolateral
fragment which is connected to the anterior syndesmosis.

(Fig.39) Radiographs of tibial plafond fractures result from fall from | P71
height and CT scan. of the fracture.

(Fig.40) Lateral view of simple quadrilateral frame applied and P73
fasciotomies performed.

(Fig.41) Medial view of simple quadrilateral frame with second P73
proximal tibial threaded half pin and metatarsal half pin for
greater stability.

(Fig.42) Tibial LCP is inserted in retrograde by distal transverse P74
incision with the quadrilateral frame in place

(Fig.43) Radiographs of united tibial plafond fracture, and one year P74
after the injury

(Fig.44) Initial management of fracture with plating of the fibulaand | P78
application of a triangular frame
(a) appropriate provisional external fixator placement
following first stage of open treatment of pilon fractures. (b)

. ORIF of fibula fractures and application of a tibial-calcaneal

(Fi9.45) | fixator. P79

(Fig.46) Three- pin spanning external fixator in place, providing P81

portable traction of the tibia.




(Fig.47)

Fracture patterns found on CT scans of pilon fracture:
anterolateral, posterolateral, anteromedial or posteromedial
fragments with central impaction. Wires can be placed
obliquely through safe zones A and D or B and C.

P85

(Fig.48)

Treatment of pilon fracture by external fixators.

a) fracture lines are reduced by multiple olive wires based
on preoperative CT data.

(b) distal ring is "clam-shellied" and placed parallelto ankle
joint(c) posts of various height are used to attach wires to
ring.

P87

(Fig.49)

The reduction and fixation of distal tibial fractures is based
on fixation block placed on the tibial shaft with 2 AP half
pins are placed in universal cubes to allow more alignment
and subsequent adjustment.

P92

(Fig.50)

The universal pin mounting consists of an 8mm bolt securing
a one hole Rancho cube to a long male hinge

P93

(Fig.51)

The anterior lateral capsular expansion needs to be cleared by
the horizontal reference wire.

P94

(Fig.52)

Acute shortening is used in comminuted fractures with soft
tissues compromised.

P97

(Fig.53)

Shortening can cause malalignment of the mortise when the
fibula has no fracture or a simple fracture pattern , A
carefully planned osteotomy is indicated. Comminution of the
fibula cause moderate shortening.

P97




