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INTRODUCTION

As reported in the literature "2 calcaneal fractures
involving the joints are disabling injuries that can
jeopardize work and day-to-day activities®.

The anatomy and biomechanics of the hindfoot

account for the difficulties in treating this type of

fracture, since the calcaneus is constantly subjected to
compression forces, operates as a sesamoid bone in
the Achilles-calcaneal-plantar system and has articular
surfaces that form two complex joints: Chopart's and
subtalar joint. Despite several comparative studies
between the conservative and surgical methods, the
management of intra-articular calcaneal fractures
remains controversial.

There are a number of reasons for this:

» difficulty in obtaining reduction using conservative
methods, often leading to considerable sequelae,
such as pain, hindfoot deformity, impingement,
and disturbed gait;

e difficulty in reduction and fixation, even with an
open surgical approach;

*  the high risk of major complications related to
open surgery*

Although open reduction and internal fixation is
currently considered the treatment of choice for
Sanders Types II, lll and IV Fractures®®, uncertainty
remains about the comparative final results of surgical
and conservative treatment’, since neither method
provides good results without the risk of considerable
early and delayed complications. The main goal

for treatment of articular displaced heel fractures
should be the restoration of the three dimensional
structure of the os calcis, emphasising correct
alignment in the coronal and axial planes and the
height of the calcaneal body??, rather than anatomical
reconstruction of the congruency of the subtalar
articular fragmentss1°8, The use of external fixation to
treat displaced articular fractures of the heel appears
suitable for obtaining such goals, and is therefore
good rationale for the technique, which allows stable
fixation and a reduced risk of major complications.
Anatomical restoration of the subtalar joint facet is
very difficult to obtain, particularly with percutaneous
reduction and external fixation using two single pins
stabilizing the articular fragments, as demonstrated
by CT evaluation at follow up. Some degree of
stiffness and degenerative arthritis of the sub-talar
joint following a displaced articular fracture' is usually
unavoidable whatever the chosen treatment213.1415,
due to the severe damage to the articular cartilage,
which almost always sustains high energy axial load'.
The results of our series indicate that neither the
subtalar mobility nor the clinical outcome seem to

be significantly affected by obtaining congruency of
the subtalar facet, when compared with the results
reported with open forms of treatment, which
specifically aim to reduce the articular fragments
anatomically, but correlate more with the results
following early post-operative mobilization and the
restoration of Boehler’s Angle20.

Percutaneous reduction and external fixation proved
to be a reliable technique for obtaining stable
reconstruction of fractures of the os calcis. The clinical
results appear to be comparable to those obtained
with open reduction and internal fixation. The added
advantages of minimally invasive procedures are
considerably shortened operating and hospitalization
time, and reduced risk of complications related to
surgical exposure.
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Compression-distraction units to allow for fragment reduction



EQUIPMENT REQUIRED
Calcaneal Fixator Sterile Kit (99-M1450)
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COMPRISES

1) Calcaneal Fixator M145 7) Pin 100/30 M317
2) 3 mm Allen Key 10012 8) Calcaneal Template Kit M224
3) T-Wrench T M210 Consisting of:

4) Driver M211 6 Wires

5) Pin 70/15 M321 6 Wire Guides

6) Pin 70/25 M315 6 Pin Guides
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PATIENT POSITIONING

The patient is placed in lateral decubitus on the
uninjured side with the C-arm (fluoroscopy) positioned
to allow lateral and axial view of the hindfoot while
not interfering with the surgical field. A tourniquet
can be applied at the base of the limb and inflated if
necessary.
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APPLICATION OF CALCANEAL
TRACTION

Some authors prefer a supine position in order to
apply a calcaneal traction using a Kirschner Wire or
Steinman Pin and reduce pre-operatively the varus or
valgus deformity of the posterior part of the calcaneus.
In case of reduction with a mini-invasive surgical
approach, calcaneal traction is not necessary.

OPERATIVE TECHNIQUE
Percutaneous Reduction

Through a percutaneous supra-lateral approach of
the external part of the sinus tarsi, used by most
authors, insert a small bone lever to lift and rotate the
depressed articular talamic fragments to reconstruct
the articular surface and the Bohler’s Angle.

Alternatively, a direct plantar approach through the
calcaneal body or a para-Achilles postero-lateral
approach directly to the subtalar joint may be used.



Pin Position

The fixator is positioned according to the fracture
pattern. Once reduction of the talamic surface has
been achieved, the first two pins should always be
X positioned on the talamic fragments, in subchondral
\V'd bone, using the fixator as a template. It is possible to
AN preliminarily fix the fragments with wires, wire guides
\ and pin guides of the Calcaneal Template Kit.
\ Once correct reduction has been achieved, remove the
\ wires and wire guides, insert the pins and remove the
5 pin guides. The remaining pins are inserted so that
\ they create a counterbalance and maintain reduction
/ of the articular surface in height. The positions of the

N second and third clamps depend upon the integrity or
fragmentation of the bone grip site and the fracture
pattern.

It is advisable to apply pins as follows:
© at the level of the anterior calcaneal apophysis in
% Tongue Type Fractures, according to Essex-Lopresti
Classification, in which the articular fragment
\\: ------- should be lifted and rotated with a force that is
f more favourable if exerted from the anterior part
of the calcaneus;
@ at the level of the posterior apophysis in Joint
Depression Type Fractures, according to the
Essex-Lopresti Classification, in which the articular

.....
—_—

/ fragment should be completely lifted vertically.

© From both (anterior and posterior) sides in highly
comminuted fractures of the entire calcaneal body,
or when a greater stability is needed. It may be
necessary to place one or two pins of the
anterior clamp in the cuboid in case of severe

N comminution of the anterior calcaneal apophysis.
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Pin Placement

Insert the pin guides into the clamps and tighten the
clamp covers to keep them parallel. Drill the first wire
through the wire guide in the anterior pin position
of the subtalar or third arm clamp, just below the
subchrondral bone of the subtalar joint capturing the
sustentacular fragment.

Gentle traction can be applied to the pin to close
any fracture gap. The pin can also be used as joy stick
to correct any “step off” between fracture fragments.

Using the same procedure, insert the second pin in
the talamic fragment and the wires in the anterior and
posterior fragments. Once the positions of the wires
have been confirmed with fluoroscopy, the first pin is
inserted through the empty guide in the clamp, either
manually using the T-wrench or with the drill using
the driver.
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At this stage, when applying the pins at the level

of the posterior or anterior calcaneal apophysis, it

is possible to correct the varus-valgus deformity of
the calcaneal body, by inserting the pin at an angle
through the clamp that acts as a template. This angle
can be captured by the pin clamp’s swivel head.

Using the pins again as a joy stick, it is possible to
achieve correct alignment of the calcaneal body with
the articular fragment already fixed with the first
clamp.

The remaining pins are then inserted and the pin
guides removed. With all pins in proper alignment,
the external fixator is then locked onto the pins.

WARNING: The fixator should be applied at a
sufficient distance from the skin to allow for post-
operative swelling and for cleaning, remembering that
the stability of the system depends upon the bone-fixator
distance.
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Fragment Manipulation

© The main rail is distracted first separating
the posterior and anterior fragments, as well
as unlocking the comminuted fragments
of the depressed area. The amount of distraction
is typically from 5 to 10 mm.

@ After distraction of the main rail, distraction
of the subtalar arm is performed until resistance
is felt, and viewed under fluoroscopy. A calcaneal
axial view should reveal a parallel posterior and
middle facet, while the lateral view will demonstrate
a reduction of Bohler’s and Guissane’s Angles.
Any “step offs” seen between fragments of
the subtalar joint should reduce with distraction.

With reduction complete, percutanous placement of
bone graft can be performed, if desired. At this point
the main rail is then compressed to resistance. This
achieves good compression between the two major
fragments of the calcaneus (anterior and posterior),
while stabilizing the construct against deforming
forces. This stability can be tested by movement of the
subtalar joint and ankle joint. No crepitation should
be felt and motion should be almost equal to the
contralateral limb.
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