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Abstract: These traumas are rare. It represents 0.2% of all fractures. Besides early
diagnosis, an anatomical and stable reduction is paramount for obtaining a favorable
outcome. It is a retrospective study of a series of 20 cases of fractures-dislocation of
LISFRANC over a period of 5 years ranging from 2010 to 2017, collected in the
orthopedic trauma department of Avicenna Hospital in Rabat. 2 cases benefited from
orthopedic treatment: reduction by external maneuver under rachi anesthesia,
followed by a plastered boot for a period of 6 weeks. 1 case benefited from a
percutaneous Kirschner wiring after reduction of dislocation by external maneuver
under rachi anesthesia.17 cases: were surgically treated: open reduction followed by
fixation with Kirschner wires. After a decline of 18 months, we judged: Good
results: 6 cases, ie 30%, Bad: in 14 cases, ie 70% (including 10% secondary to
insufficient orthopedic treatment and 60% to surgical treatment). In our series 4
patients had septic complications, 2 cases of malunion, no cases of nonunion or bone
necrosis. Based on the literature and the functional results of our patients who
benefited from fixation by Kirschner wires, the open approach and fixation with
screws (and plaques) of acute Lisfranc injuries, enable more precise reduction and
superior stability with less secondary displacement.

Keywords: fracture, dislocation, Lisfranc, tarsometatarsal joint.

[=]

INTRODUCTION

Since Jaques Lisfranc (1790-1847) described
an amputation across tarsometatarsal joints (TMT)
during the Napoleonic wars in 1815 [1, 2]. TMT
complex injuries have become eponymous with his
name.

These traumas are rare. It represents 0.2% of
all fractures, but they are often not diagnosed.
Particularly when the lesions are purely ligamentous or
when they are integrated into a poly-traumatic context
[3, 4].

As a result, a theoretical and practical analytical

study is essential, with the following objectives:

e The Lisfranc joint fracture-dislocation diagnosis
which remains rather rare

e Recall the mechanism and the
anatomopathological classifications.

different

An update on the various therapeutic aspects
and finally a practical application on a retrospective
study of 20 Lisfranc fracture-dislocation cases collected
at the orthopedic traumatology service at Avicenne
Hospital in Rabat over a period of 5 years.

MATERIALS AND METHODS
But of the study

Our study aims to compare the management of
fractures dislocation of LISFRANC with Avicenne
orthopedic traumatology department of Rabat with data
from the literature and to highlight the adequate
diagnostic and therapeutic means.

Study materials

It is a retrospective study of a series of 20
cases of fractures-dislocation of LISFRANC over a
period of 5 years ranging from 2010 to 2017, collected
in the orthopedic trauma department of Avicenna
Hospital in Rabat. Our study includes 20 patients, all
diagnosed and treated in urgently.

Epidemiology

e  Our series includes: 17Men (85%), 3Women (15%)

e Our series is composed of young adults with an
average age of 33 and with extremes of 18 years
and 67 years.

e There is a predominance of the right side (11 cases)
especially in the context of accidents on public

Available online at https://saspublishers.com/journal/sjams/home

2189


https://saspublishers.com/journal/sjams/home
http://www.saspublishers.com/

A. Lagdid et al., Sch. J. App. Med. Sci., May 2018; 6(5): 2189-2194

roads, as the right-hander tends to use his right side
to protect himself32.

e The causes of injury included traffic accidents in
17 patients and falls from one high place in 3
patients.

Clinical data

Functional signs: Pain: constant in all patients.
Functional impotence of the affected limb: absoluted in
18 patients, and partial in the other two.

Local Clinical Exam: Finds the Following Signs

Deformation of the foot: present in 5 patients
(25%). Localized edema: present in 17 cases (85%).
Localized bruising: in 10 cases (50%). Pain on
palpation: at all patients (100%). Note the absence of
signs of acute ischemia in all patients.

Locoregional and general clinical examination

In search of associated lesions. In our series,
we found: Skin lesions: in 7 patients ie 35% of our
series. Associated fractures-dislocation: 6 patients, ie

30%, are polytraumatized. 2 patients ie 10% of cases
presented associated locoregional bone lesions, mainly
represented by malleolar fractures.1 case, ie 5% had a
head trauma with fractures at a distance: fracture of the
leg, femur, and the face.

However, we did not notice any vascular or
nerve lesions in all our patients.

Imaging data

All our patients benefited from a X-ray
evaluation of face, profile and 3/4, a computed
tomography combined with a three-dimensional
reconstruction. An unhurt contralateral control has also
been put in place.

According to  the classification  of
MEYERSON [5, 6]: 8 cases, ie 40% of Type A (total
dislocation) (Figure-1). 6 cases, ie 30% of Type B
(partial dislocation), including 2 cases of type Bl
(columnaire) and 4 cases of type B2 (spatular). 6 cases,
ie 30% of Type C (divergent dislocation).

Fig-1: (a, b): A standard X-ray of Face and 3/4 of the right foot showing a fracture dislocation type A of Lisfranc
according to Mayerson classification

THERAPEUTIC MANAGEMENT

In our series, all patients were treated in
urgently: 2 cases benefited from orthopedic treatment:
reduction by external maneuver under rachi anesthesia,
followed by a plastered boot for a period of 6 weeks. 1
case benefited from a percutaneous Kirschner wiring
after reduction of dislocation by external maneuver
under rachi anesthesia.17 cases: were surgically treated:
open reduction followed by fixation with Kirschner
wires (Figure-2). The joint was approached by double
incision: 1st at the 1st inter-metatarsal space and 2nd at

the 4th inter-metatarsal space. The approach was deep
after dissection of the elements of these two spaces. The
two incisions meet after a deep detachment without it
being necessary to dissect the elements of each space.
Immobilization by plaster cast or posterior splint for 6
weeks was systematic, then removal of the latter with
the wires at a time.

All our patients received clinical monitoring
and periodic radiological examinations in consultation.
Rehabilitation has been indicated systematically, but
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most of our patients have preferred to continue at home

or neglect.

B
Fig-2: (a, b): Postoperative X-rays of Face and profil of the right foot showing anatomical reduction.

RESULTS

In order to rate our results, we have adopted
the criteria of GAY and ERVRAD (see Table 1). The
results are listed in: Bad: O to 4, Fair: 5 to 9, Good: 10
to 14, Excellent: 15

After a decline of 18 months, we judged: Good
results: 6 cases, ie 30%, Bad: in 14 cases, ie 70%

(including 10% secondary to insufficient orthopedic
treatment and 60% to surgical treatment).

In our series 4 patients had septic
complications, 2 cases of malunion, no cases of
nonunion or bone necrosis.

Table-1: GRAY and ERVRAD criteria

pains Stability Mobility | Trophic disorders | Profession
0 | permanent unstable 0 +++ Stop
1 | To the function insecurity +1/2 Walking Change
2 | Fatigue In Instability -1/2 slight Restraint
Irregular Terrain Slight irregular
3 | absent stable normal null identical
DISCUSSION combination of longitudinal force applied to the

Fractures-dislocation of Lisfranc joints are
relatively rare with a frequency of 0.1% to 0.9% of all
fractures [7, 8]. These estimates may be too low, as
between 20% and 40% of these lesions are either
neglected or misdiagnosed [9, 10]. If neglected or not
treated properly, these fractures-dislocations often result
in painful malunion and impaired function [10, 11].

The direct and indirect mechanisms are
responsible for injuries to the Lisfranc joint complex.
The most common mechanisms are indirect injurie.
[12].These can include high-energy injuries, such as
those associated with road accidents or falls from
height, or low-energy injuries, such as those sustained
during sports activities [13]. Most often it is a

forefoot, which is then subject to rotation and
compression [14].

Excessive plantarflexion and abduction forces
are the most common indirect mechanisms leading to
Lisfranc joint complex injury [15].

Direct injuries are less common and are
usually caused by crush injuries in which the bases
undergo either dorsal or plantar displacement [6]. These
lesions may be associated with severe soft tissue
trauma, vascular compromise, skin compromise and / or
compartment syndrome [16, 17].
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In 1909, Quenu and Kuss [18] published a
classification scheme based on their concept of column
and spatula, dividing the lesions into 3 types -
homolateral (all metatarsals displacing in the same
direction at their bases), isolated (subluxation of 1 or 2
metatarsal bases in one direction while the others
remain enlocated), and divergent (displacement of the
metatarsal bases in different directions).

Later, Hardcastle and colleagues, [8] in 1982,

described a similar classification based on Quenu and
Kuss, dividing injuries into 3 types - A (complete
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incongruity with complete displacement of all
metatarsal bases), B (partial incongruity with one or
several displaced metatarsal bases), and C (divergent
similar to Quenu and Kuss [18].

More recently, Myerson and colleagues [6]
(Figure-3) have modified the classification of
Hardcastle and colleagues to divide type B injuries into
B1 and B2, where the metatarsal bases can be displaced
medially or laterally, respectively. Injuries of type C
(divergent) were also divided into C1 and C2 according
to the partial or total incongruity, respectively.

Partial incongruity

1o W o
‘ > A Y[ Lateral | YA ¥
Medial }\/’%:: (2 distocation ()

dislocation N L BB
( ) (\, I\ ; /,\\ [
(NS ( ~\9J N 3
1 Y\ \
Type B1 L )) L S 4 Type B2 ®

Total \
displacement (Q_ )

)

Type C2 ~

Fig-3: Myerson classification of Lisfranc injuries. (A) Type A injuries, with total incongruity; involve
displacement of all five metatarsal bases with or without fracture. These injuries are often referred to as
“homolateral”. (B) Type B injuries, with partial incongruity, are where one or more of the articulations at the
metatarsal bases remain intact. B1 represents medial dislocation while B2 represents lateral dislocation. (C) Type
C is divergent injuries with partial (C1) or total (C2) displacement.

Several studies have shown that the best
predictor of a satisfactory result after Lisfranc
dislocations is the primary anatomic reduction with
internal fixation [9, 6, 19], whereas closed reduction
and plaster immobilization often lead to an
unacceptable result and frequent redisplacement [10, 6].
The recommended operation ranges from closed
reduction and percutaneous fixation [16] to open
reduction and internal fixation with Kirschner wires or
screws [20, 21, 22, 16, 23] or even primary arthrodesis
in case severe comminuted fractures [23, 24] or
ligamentous dislocations [25, 26]. Calder, Whitehouse
and Saxby [27] reported significantly lower results if

surgical treatment was delayed more than six months
after the injury.

The influence of the approach and type of
fixation on the accuracy and stability of the reduction of
acute  tarsometatarsal  fracture-dislocations  was
evaluated in this study.

Kirschner wires and tarsometatarsal fracture-
dislocations have a rich history [28, 29]. They are still
frequently used for closed or open stabilization after
reduction of Lisfranc injuries [30, 31, 32, 33, 34, 19,
35]. Different techniques for Kirschner wire fixation
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were used, making the comparison of these recent
studies difficult.

Secondary displacement or non-anatomical
reductions occurred in 13% to 25% [31, 32, 35].
However, these studies often used 5 mm of diastasis as
a threshold for non-anatomic reduction or secondary
displacement [ 31, 35 ], as in the current study a
maximum of a 2 mm diastasis between the first and
second metatarsal was considered as normal. This
largely explains the higher number of non-anatomical
reductions (32%) and secondary displacements (21%).

Regarding the functional results when using
Kirschner wires, the average American Orthopaedic
Foot & Ankle Society midfoot score ranges in the
literature between 72 and 81 points (of a maximum of
100 points) [30, 32, 19, 35]. These scores are very
similar to rigid immobilization with screws [36, 37, 38,
19, 39], which could imply that despite a positive effect
on achieving and maintaining anatomical reduction, the
type of fixation does not significantly affect the long-
term result; thus, outcome appears more related to the
initial trauma.

The advantage of using Kirschner wires is the
ease of insertion and removal in open and closed
approaches. More extensive secondary surgery is
required to remove the implants. Transarticular screw
fixation apparently gives more rigid stabilization, but
joint damage is important and lies between 2% and
7.6% of the articular surface [40, 41]. An alternative to
the transarticular screw is the extra-articular plating,
which gives a similar stability [40]. The need to remove
implants is still a topic of debate. Screws are frequently
removed to avoid breakage [42]. Stabilization should be
at least 3 to 4 months. This may be too long for smooth
pins, which may show loosening over time [43]. In
addition, secondary surgery is associated with
additional costs. Weighing the pros and cons of
Kirschner wires, Chiodo et al., [43] recommended using
Kirschner wires only to stabilize the lateral column and
in case of severe comminution.

In conclusion, based on the literature and the
functional results of our patients who benefited from
fixation by Kirschner wires, the open approach and
fixation with screws (and plaques) of acute Lisfranc
injuries, enable more precise reduction and superior
stability with less secondary displacement.
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