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Abstract
Tarsometatarsal or Lisfranc fracture dislocations (LFD)
are rare, easily overlooked, and lead to long-term dis-
ability. Recognition of such injuries is important so
that adequate treatment can be provided. As many as
20% of LFD are either misdiagnosed or overlooked, and
these can be a permanent source of pain in poly-
traumatic patients after the major fractures have
healed. It is important to distinguish pure Lisfranc
joint dislocations (LD) from LFD and Chopart–Lisfranc
dislocations (CLFD). Here, we discuss the protocols for
treating these different types of injury.
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Introduction
Lisfranc fracture dislocations (LFD) or fracture disloca-
tions of the tarsometatarsal joint are rare, easily over-
looked, and can lead to long-term disability. It is
important to recognize such injuries so that adequate
treatment can be provided. This recognition is important
given the fact that as many as 20% of such injuries are
either misdiagnosed or overlooked, possibly becoming a
permanent source of pain, such as in patients suffering
from polytraumatic injuries, after the major fractures
have healed [1–7].

LFD occur at the rate of one person per 55,000 pop-
ulation per year and result from direct and indirect forces
acting on or through the Lisfranc joint. If overlooked, or
not treated correctly, Lisfranc injuries can and frequently
will result in the loss of function and painful malunion

[8–10]. The deformities depend on the type of primary
injury and can vary widely, but planus or planovalgus
deformities associated with forefoot abduction are the
most common, although cavus deformities with forefoot
adduction may also be present [8–10].

The treatment options reported in the literature vary
from closed reduction or closed reduction and percuta-
neous pinning in simple dislocations to open reduction
and temporary screw fixation, screw fixation combined
with external fixation, and primary arthrodesis in severe
fracture dislocations [11–26]. To determine the optimal
type of treatment, the health care provider must be able
to distinguish between LFD and primarily ligamentous
Lisfranc joint dislocations (LD) [16, 17] as the treatment
protocols are different for these two types of injury.
Closed reduction is not sufficient to achieve anatomical
reduction in the majority of LFD because of interposed
soft tissue and small bony fragments from fractures of the
base of the metatarsals. However, a correct anatomical
reduction can be considered to be critical for optimal
outcomes, and this can best be achieved with open
reduction and internal fixation. Primary arthrodesis may
be considered in patients with purely ligamentous LD
[16, 17]. The outcome will be significantly poorer if
operative treatment is delayed for more than 6 months
[21]. However, even with accurate diagnosis and early
treatment, these injuries can result in chronic disability.
Rammelt et al. noted that even with appropriate treat-
ment, some patients will develop painful osteoarthrosis,
necessitating conversion to an arthrodesis of the tarso-
metatarsal joints to relieve the pain [21].

Anatomy of the Lisfranc Joint
Anatomy plays an important role in the injury patterns
[5, 6, 9, 27–29]. The second metatarsal is firmly keyed
into a tight articulation with the five adjacent bones.
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This mortise effect is considered to be the primary
stabilizer of this area. Several factors contribute to the
stability of the Lisfranc joint. The arch configuration of
the joint in the coronal plane is created by the trape-
zoidal shape of the cuneiforms and metatarsals; this
configuration resists dorsal displacement.

The bony architecture contributes to stability be-
cause of the keystone effect of the base of the second
metatarsal, which is recessed between the medial and
lateral cuneiforms [5, 6, 9].

This stability is further enhanced by dorsal and
plantar transverse ligaments and by the intermetatarsal
ligaments. However, there is no intermetatarsal liga-
ment between the bases of the first and second meta-
tarsals. The first metatarsal is secured only to the
medial cuneiform, while the second metatarsal is se-
cured to the medial cuneiform by the strong oblique
Lisfranc ligament. Because of the bony architecture
and strong plantar ligaments, the bases of the meta-
tarsals are much more likely to displace in a dorsal
rather than plantar direction. In addition to the
weak dorsal and strong plantar ligaments, interosseus
ligaments also contribute to Lisfranc joint stability
[5, 6, 9].

Mechanism of Injury
Most Lisfranc injuries are the result of an indirect
mechanism of injury: 80% of patients suffer indirect
injuries and 70% of those with LFD sustain multiple
injuries or qualify as polytraumatic [9, 19, 29]. When
the foot is forced into maximum plantar flexion, the
weaker dorsal ligaments will tear and allow dorsal
dislocation and fracture of the plantar aspect of the
metatarsal bases. Additional forces will shift the met-
atarsals on the tarsus, producing abduction and lateral
displacement, with compression fractures of the tarsal
bones, Chopart’s joint, and the subtalar joint (Lisfranc
joint complex fractures) [8, 24]. Direct crushing injuries
(e.g., by a car tire or a heavy object falling on the foot)
account for a smaller proportion of midfoot trauma.
These lead more frequently to plantar dislocation
(60%) or dorsal dislocation (40%).

The pattern of injury varies with the point of
application and the direction of the deforming force
[19]. Twenty percent of patients with Lisfranc injuries
have isolated ruptures of the Lisfranc ligament [30–32].
These injuries are caused by a combination of external
rotation and full pronation of the forefoot and pri-
marily occur as sports injuries in athletes [30]. About
30% have associated foot lesions in Chopart’s joint
and (less frequently) in the subtalar or tibiotalar joint

[8, 24]. Most of LFD occur in males (60–70%) with a
mean age of 31 years [19, 29].

Classifications
Quenu and Kuss [33] divided the LFD into three
groups based on radiographic findings: homolateral,
isolated, and divergent (Figure 1). Hardcastle et al.
[34] popularized this classification, which was further
modified by Myerson et al. [19]:

• Type A: Total incongruity in any plane or direction.
• Type B: Partial incongruity/homolateral incomplete.

This was divided into type B1, which affects the
medial articulation alone, and type B2, which affects
the lateral articulation alone.

• Type C: Divergent/total or partial displacement
when the medial and lateral metatarsals are dis-
placed in opposite directions and opposite planes.
This was further divided into whether all four (type
C2) or fewer metatarsals are displaced (type C1).

However, this classification is not very useful in the
more subtle Lisfranc injuries. Therefore, Nunley et al.
described a new classification involving stages I–III
[30], which is mainly used in athletes or partial LI
(Figure 2a to 2c). This classification is mainly based on
clinical examination, X-rays, bone scan, computed

Figure 1. Classification of Lisfranc fracture dislocations according to
Hardcastle and Qeunu [33, 34]. Type A: total incongruity in any plane
or direction. Type B: partial incongruity. Left (type B1): Affects the
medial articulation alone; right (type B2): affects the lateral articu-
lation alone. Type C: Divergent/total or partial displacement when
medial and lateral metatarsals are displaced in opposite directions.
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tomography (CT) scan, and magnetic resonance
imaging (MRI) investigations. Stage I is a sprain to the
Lisfranc ligament with no diastasis or arch height loss
seen on radiographs, but increased uptake on bone
scintigrams. Stage II sprains have a first to second
intermetatarsal diastasis of 1–5 mm because of failure
of the Lisfranc ligament, but no arch height loss.
Stage III sprains display first to second intermetatarsal

diastasis and a loss of arch height, as represented by a
decrease or inversion of the distance between the
plantar aspect of the fifth metatarsal bone and the
plantar aspect of the medial cuneiform bone on an
erect lateral radiograph [30].

Diagnosis
Fractures and dislocations of the tarsometatarsal
(Lisfranc) joint are frequently overlooked or misdiag-
nosed [1–10], primarily due to the low incidence of
these injuries and the wide variations in the pattern of
injury and clinical presentation. There is currently a
lack of knowledge of the specific clinical signs and
radiological projections of such injuries. Furthermore,
tarsometatarsal injuries are often seen in patients with
multiple injuries [9, 19, 21]. The importance of careful
physical and radiological examination of these patients
cannot be overestimated because as many as 20% of
such injuries are missed at initial presentation [6, 7, 9,
10]. Strong pain and swelling compared to ‘‘normal’’
radiographs should alert the treating physician of a
potential LI. A toe dislocation may be an indirect
consequence and pathognomonic sign of a Lisfranc
injury [3, 9].

Physical examination reveals swelling and tender-
ness of the forefoot and a typical ecchymosis on the
plantar aspect of the midfoot [9].

Radiographic Assessment
Diagnosis is made with standard radiographs: antero-
posterior, lateral, and oblique radiographs (Figure 3).

Alignment is assessed on the basis of whether the
medial border of the second metatarsal lines up with
the medial border of the middle cuneiform on the
anteroposterior radiograph, whether the medial border
of the fourth metatarsal lines up with the medial bor-
der of the cuboid on the oblique radiograph, and
whether there is any dorsal displacement of the meta-
tarsals relative to the tarsal bones on the lateral
radiograph.

A number of radiographic findings are character-
istic of Lisfranc injuries [5, 9, 12, 19, 21, 28, 29, 31, 32]:

(1) Tthe Lisfranc fracture or fleck sign, in which an
avulsion is seen at the base of the second meta-
tarsal or from the medial cuneiform

(2) Widening (>2.5 mm) between the first and second
metatarsals or between the bases of the respective
metatarsals

(3) Impaction fractures of the cuboid, medial cunei-
form, and navicular bone

Figure 2a to 2c. Nunley et al. [30] described a new classification
based on three stages (I–III), which is mainly used in athletes or
partial Lisfranc injuries. It is mainly based on clinical examination
X-rays, bone scan, computed tomography scan, and magnetic reso-
nance imaging investigations. a) Stage I is a sprain to the Lisfranc
ligament with no diastasis or arch height loss seen on radiographs,
but increased uptake on bone scintigrams. b) Stage II sprains have a
first to second intermetatarsal diastasis of 1–5 mm because of failure
of the Lisfranc ligament, but no arch height loss. c) Stage III sprains
display first to second intermetatarsal diastasis and loss of arch
height, as represented by a decrease or inversion of the distance
between the plantar aspect of the fifth metatarsal bone and the
plantar aspect of the medial cuneiform bone on an erect lateral
radiograph.
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(4) The medial cuneiform needs to be dorsal to the
base of the fifth metatarsal on a normal lateral
weight-bearing film. Flattening of the longitudinal
arch is more indicative of a poor prognosis and
considered to be an indication for open reduction

(5) In subtle injuries: weight-bearing radiography films
of the injured and uninjured foot to assess the
diastasis between first and second metatarsals
(<2.6 mm)

(6) Dynamic examinations under fluoroscopic guid-
ance can demonstrate ligamentous injuries that are
difficult to diagnose on standard or weight-bearing
radiographs.If non-weight-bearing radiographs in
the exact projections are inconclusive and a subtle
injury is suspected, abduction/adduction stress
views may be carried out under sedation or local
anaesthesia

(7) Linked toe dislocation sign [9]

Computed tomography Scan, Magnetic Resonance
Imaging, Bone Scan

The CT scan is highly recommended for the evaluation
and surgical planning of all complex injuries (scan

direction: cranio-caudal, slice thickness 1 mm) [5, 9]
(Figure 3). The excellent three-dimensional imaging
capabilities of the present CT apparatuses have im-
proved understanding of complex fracture dislocation
patterns of the tarsometatarsal joints and allow pre-
surgical planning. MRI has been reported to enable
visualization of the Lisfranc ligament disruption,
especially in patients with subtle injuries. Bone scin-
tigraphy is a sensitive method for evaluating bone in-
jury because it can show minor metabolic and blood
flow changes when the findings of other imaging
modalities are normal. It is mainly used to diagnose
subtle injuries of the Lisfranc ligament complex and is
100% sensitive in Nunley stage I injuries [30].

Treatment
Closed Reduction and Cast Application

Closed reduction and cast application methods have
been commonly used in the past. Longitudinal traction
and counter traction are applied, while a general or
spinal anesthetic is administered. Manipulation of the
forefoot is required in addition to traction. The
inherent instability of the injury and intervening soft
tissues often makes it difficult to obtain a good
reduction in all planes of displacement. A non-weight-
bearing cast is applied for 4–6 weeks, with the patients
subsequently advanced to a full weight-bearing in a
walking boot for a period of 4–6 weeks.

This type of treatment is mainly used in patients
with contraindications for more aggressive treatment.

Closed Reduction and Internal Fixation
Closed reduction and internal fixation involves the
same approach as that described above, but, in addi-
tion, small amounts of residual diastasis between the
first and second metatarsals can be reduced with per-
cutaneous reduction clamps.Closed reduction and
percutaneous fixation can be recommended for iso-
lated injuries to the first and second tarsometatrsal
joint. Lag screw fixation can be used with a 3.5-mm
cannulated screw directed from the medial cuneiform
into the metaphysics of the second metatarsal. Radio-
graphs need to be obtained to assess the accuracy of
reduction.

Open Reduction and Internal Fixation
The first and second tarsometatarsal joints are ad-
dressed through a single dorsal incision over the first
intermetatarsal space. The branches of the superficial
and deep peroneal nerves and the dorsalis pedis artery
are preserved, and the first and second metatarsocu-

Figure 3. Typical radiological signs in Lisfranc injuries: (1) Lisfranc
fracture or fleck sign, in which an avulsion is seen at the base of
the second metatarsal or from the medial cuneiform, and (2) the
widening (>2.5 mm) between the first and second metatarsals or
between the bases of the respective metatarsals.
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neiform joints are opened and irrigated. Comminuted
fragments are reduced when possible; smaller, irre-
ducible fragments are removed. The first tarsometa-
tarsal joint is aligned by reducing the medial border of
the medial cuneiform to the medial border of the first
metatarsal. The plantar-medial aspect of the joint is
directly visualized to ensure that there is no plantar
gap. Figure 4 is a schematic representation of the open
reduction and internal fixation

The joint is reduced with a provisional Kirschner
wire, and then one 3.5-mm transarticular countersunk
cortical set screw is inserted from the metatarsal base
proximally into the medial cuneiform, with care being
taken to avoid violating the adjacent naviculocunei-
form joint. If instability persists, an additional 3.5-mm
screw can be placed from proximal to the distal and
lateral to the first screw to add rotational stability. The
second metatarsal is then reduced to the medial border
of the middle cuneiform and is held provisionally with
a Kirschner wire. A 3.5-mm countersunk cortical screw
is placed from distal to proximal across the joint. An
additional 3.5-mm countersunk cortical set screw (the
Lisfranc screw) is inserted under biplanar fluoroscopy
from the medial cuneiform into the base of the second
metatarsal to increase the stability of the fixation. This
Lisfranc screw is best placed in the line of the inter-
osseous Lisfranc ligament [4–6, 17, 20, 22, 23, 27].

When the third metatarsal base is dislocated, a
second dorsal incision is made between the third and
fourth metatarsals to expose the third metatarsocune-
iform joint. This joint is reduced and stabilized with a
countersunk 3.5-mm screw from a distal to a proximal
direction.

The fourth and fifth tarsometatarsal joints usually
reduce once the above three reductions are achieved

and are held with one or two transarticular percuta-
neous smooth (non-treaded) Kirschner wires from the
base of the fifth metatarsal into the cuboid. Open
reduction of these lateral two joints is seldom required.

In case of excessive comminution or persistent
instability, supplementary smooth (non-treaded) Kirs-
chner wire fixation, supplementary 2.7-mm cortical
screws, or a joint-spanning one-quarter tubular plate
(usually because of comminution of the second meta-
tarsal base) can be used.

Associated cuneiform or cuboid fracture may re-
quire reduction and fixation with Kirschner wires,
screws, a plate and screws, or a combination of these
implants.

The alignment of the fractures and tarsometatarsal
joints and the position of the implants are checked with
fluoroscopy and intra-operative radiographs. Each foot
is also examined clinically after fixation to assess the
stability of the medial and lateral columns. Plantar
alignment of the metatarsal heads is also checked. A
short leg splint is applied at the end of the procedure,
with the ankle in the plantigrade position. It is worn for
2 weeks, and then a short leg non-weight-bearing cast
is worn for an additional 4 weeks. At 6 weeks post-
surgery, the percutaneous lateral Kirschner wires are
removed. The patients are then advanced to full
weight-bearing in a walking boot for a period of 4–
6 weeks. The internal fixation is removed only if it is
painful. Insoles are used during the first two postop-
erative years.

Primary or Secondary Arthrodesis
The same approach and incision are used in primary
arthrodesis [15] (Figure 5). First, the articular cartilage
is removed from the opposing surfaces of the joints
with curettes and rongeurs. A saw must be avoided
because of the detrimental thermal effect on the bone.

The first tarsometatarsal joint is at a depth of 28–
34 mm and must be exposed completely to avoid the
tendency to fuse it in dorsiflexion [17]. The surfaces are
prepared after removing the cartilage but leaving as
much of the subchondral bones as possible.

After reduction is obtained, stabilization is
achieved using 4.5-mm cancellous or countersunk
cortical screws placed from distal to proximal in the
first, second, and third tarsometatarsal joints. If the
fourth and fifth tarsometatarsal joints are unstable,
reduction is performed under fluoroscopy and stabi-
lized with 2-mm K-wires [15, 17, 18, 20, 23, 25, 26].
Postoperatively, a splint is given for 2 weeks, followed
by 4 weeks of non-weight-bearing cast. Partial weight
bearing is started on a bunion shoe after 6 weeks, often

Figure 4. Open reduction and
temporary compression screw
fixation of the tarsometatarsal
joints. The first compression
screw is standardly placed from
the medial cuneiform to the
base of the second metatarsal,
while the second screw is
placed from the base of the
first metatarsal to the medial
cuneiform. The third screw is
placed from the base of the
third metatarsal in an oblique
direction to the second cunei-
form. The lateral tarsometatar-
sal joints should be left free or
only be stabilized with K-wires.
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depending upon the associated lower limb injuries. Full
weight-bearing is allowed after 10 weeks. K-wires are
removed at 6 weeks, before weight-bearing is started.

Discussion
Diagnosis and treatment of Lisfranc joint dislocations,
and especially Lisfranc joint fracture dislocations, are
still problems in trauma care and influence the func-
tional outcome of the entire foot in the mid- and long-
term follow-up [1–10]. In particular, the Chopart–LFD
results in a high degree of residual impairment [8].
However, even in this type of injury, an early anatomic
open reduction and optimal internal stabilization have
been found to improve the final outcome [8].

Published results indicate 34–80% of LFD cases
have good treatment outcomes [19, 29].

We performed two review studies in 1997 and 2002
on LFD [20, 29]. The 1997 study was a retrospective
study in which we compared the outcomes of four
different treatment methods (closed reduction, closed
reduction and percutaneous pinning, open reduction
and temporary screw fixation, and primary arthrodesis)
in 52 patients with LFD [29]. The 2002 study was a
surgeon-randomized study [20] in which we compared
the results after open reduction and internal fixation
(16 patients) with those using primary arthrodesis (12
patients) in cases of severe LFD. These two studies led
to the following conclusions:

• Patients with direct injuries (crush) and patients with
additional midfoot injuries seem to fare less well
than those with indirect or isolated tarsometatarsal
injuries.

• The best results were obtained in patients treated
with open reduction and temporary screw fixation
and in patients with percutaneous K-wire fixation, if
applicable.

• Internal fixation is often necessary because of the
high incidence of redislocation or treatment failure
after percutaneous K-wire fixation.

• Degenerative changes after open reduction and
internal fixation were more frequent after screw
fixation than after K-wire fixation. This may be
partially explained by the more severe initial injury
pattern in these patients. These degenerative
changes did not seem to influence the functional
results, as long as the lateral tarsometatarsal joints
were not involved. The degenerative arthritis did not
progress in time (mean follow-up 3–4 years), but a
longer follow-up may be necessary to assess tempo-
rary screw fixation as the treatment of choice in
Lisfranc injuries.

• The type of lesion did seem to influence the final
results. Hardcastle type A, B2, and C1 lesions scored
better than type B1 and type C2 [29].

• The quality of the reduction was more important in
our series than the type of treatment per se. Within
each of the four different treatment groups, all
patients with excellent or good reductions attained
acceptable clinical results.

• The major goal was to obtain a stable anatomical
reduction by whatever means possible. Of our patients
with good long-term results following open reduction
and screw fixation, 86% had a reduction which was
considered excellent or good, while none of the poor
results had a good or excellent reduction [29].

• Trauma of the joint per se was also important.
Despite anatomic reduction, a portion of these
patients developed posttraumatic arthritis of the
midfoot [19–21]. Of our patients with an excellent
reduction, 16% developed symptomatic degenera-
tive arthritis and poor clinical results, indicating that
the injury itself may produce traumatic chondrolysis.

• In general, the reported rate of posttraumatic
arthritis was variable, ranging from 25 to 50% [4,
21, 29]. In all our patients, posttraumatic arthritis
was present to some degree.

• Arthritis has been attributed to articular damage at
the time of injury and has been related to the degree
of articular surface communition identified at sur-
gery. The radiological presence or absence of

Figure 5. Primary arthrodesis. Primary arthrodesis is performed in (1)
severely comminuted fractures (Lisfranc fracture dislocations) where
reconstruction of the tarsometatarsal joint is not possible and (2)
pure Lisfranc dislocations (LD) where open reduction and internal
fixation results in high percentages of post-traumatic arthritis. Note:
the breakage of the lateral screw; the lateral tarsometatarsal joints
should be left free or only be stabilized with K-wires.
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arthritis often shows little correlation with functional
outcome or subjective rating [6, 19].

Based on our literature review of LFD treatment op-
tions, we recommend that the points in the following
sections be taken into consideration.

Open Reduction and Internal Fixation
Anatomical reduction and stable internal fixation has
become a standard principle governing treatment of
tarsometatarsal fracture-dislocations. Most authors are
in agreement that stable anatomical reduction leads to
optimal results [5, 15–17, 19] (Table 1). Kuo et al. [16]
support this concept as patients in their study with
anatomical reduction had a significantly better average
American Orthopaedic Foot and Ankle Society (AO-
FAS) score (p = 0.05) and a significantly lower preva-
lence of secondary osteoarthritis (p = 0.004). The
advantage of open reduction is that it allows direct
visualization of the fracture-dislocation for the
debridement of comminuted fracture fragments, soft
tissue, and osteochondral debris. This facilitates pre-
cise reduction of the injury.

The choice of whether to use K-wires or screws for
internal fixation after the open reduction of tarsomet-
atarsal fracture-dislocations is controversial [21], with
some authors preferring K-wire fixation, while others
opt for screw fixation. Although a few reports show a
slightly higher failure rate after K-wire fixation, there is
no clear evidence indicating the superiority of one
method of treatment over the other. On the other
hand, Rammelt et al. have shown no difference in
outcome between patients treated with K-wires and

screws, and no loss of correction after K-wire fixation.
These authors preferred K-wires in patients with mul-
tiple injuries, in cases in which the condition of the soft
tissues is critical, and when comminuted fractures of
the metatarsal bases do not allow adequate purchase
for a screw [21].

There is as yet no clear evidence on how long to
maintain fixation after primary open reduction. K-
wires are usually removed after 8 weeks, but screws are
left in place for 3–36 months, and some authors even
advocate their removal only in symptomatic patients.
Rammelt et al. [21] propose that 8 weeks of fixation is
sufficient to maintain reduction.

Primary Arthrodesis
Open reduction and internal fixation is the most recom-
mended treatment option for Lisfranc joint injuries
(Table 1). However, because persistent pain and post-
traumatic degenerative changes occur despite anatomic
reduction, Ly and Coetzee [17] speculated that there may
be a subset of Lisfranc injuries that are better treated with
primary arthrodesis of the involved tarsometatarsal
joints. These authors postulate that, if the injuries are
primarily ligamentous, healing of the ligaments and
capsules provide insufficient strength to maintain the
initial reduction. In their study, this hypothesis was sup-
ported by the fact that, despite initial anatomic reduction
in 18 of the 20 patients, some loss of correction, further
collapse, and degenerative changes of the Lisfranc joint
developed after screw removal in 15 patients.

In one of our studies, we compared open reduction
and internal fixation (16 patients) with complete
arthrodesis (6 patients) and partial arthrodesis (6 pa-

Table 1. Studies comparing primary arthrodesis and ORIF in Lisfranc fracture dislocations. ORIF: Open reduction internal fixation; PA: primary
arthrodesis; SD: secondary arthrodesis; NA: not available.

Author Group
(ORIF, PA, SD)

Number
of patients

Mean follow-up
(months)

Average midfoot
AOFAS scorea

Percentage of
posttraumatic arthritis

Richter et al. [7] ORIF 85 108 72 38
PA 10 -
SA -

Kuo et al. [16] ORIF 42 52 80.2 15
SA 6 52 58 100

Mulier et al. [20] ORIF 16 30 78 94
PA 12 30.5 65 -

Ly and Coetzee [17] ORIF 21 42.5 68.6 NA
PA 21 42.5 88 -

Rammelt et al. [21] ORIF 22 37 81 NA
SA 22 35 71 -

aThe AOFAS (American Orthopaedic Foot and Ankle Society score is based on a scale of 0–100 points, with 100 points indicating an excellent or maximum
outcome [36]
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tients) [20]. Based on our results, we concluded that
a complete fusion (of all 5 tarsometatarsal joints)
yields poor results and that open reduction and inter-
nal fixation provides a better functional outcome.
We reported that, at the time of final follow-up (at
30 months), 94% of the open-reduction group already
had radiographic signs of degenerative changes of the
tarsometatarsal joints. At that juncture, the open-
reduction group had the same functional score as the
group treated with partial fusion, but it can be assumed
that the score in the open-reduction group would de-
crease with time because of the high rate of identified
degenerative changes [20].

In summary, because of the poor healing potential
of the ligament–osseous interface and the trend toward
a higher rate of loss of correction, increasing deformity,
and degenerative arthritic changes, primarily ligamen-
tous injuries are a subset of Lisfranc joint injuries that
are not as amenable to internal fixation [16, 17, 21].
Stable arthrodesis may be a better primary treatment
for these injuries, with superior short and medium-
term outcomes than those following open reduction
and internal fixation.

Secondary Corrective Arthrodesis
Rammelt et al. [21] reviewed a group of 20 patients with
Lisfranc dislocations where secondary arthrodesis was
performed because of persistent pain (Table 1). Sec-
ondary corrective arthrodesis resulted in a significant
reduction of pain and an improvement in function after
initially overlooked or misdiagnosed tarsometatarsal
fracture dislocations, which is in accordance with earlier
studies [16, 18, 26]. Fusion of the tarsometatarsal joint
resulted in increased stiffness of the midfoot, whereas
K-wires and screws were removed after 8 weeks in the
primary treatment group. However, the latter procedure
may lead to more residual pain and functional impair-
ment in the arthrodesis group, such as difficulty in walking
over uneven ground and alterations in footwear.

The high satisfaction rate in 18 of the 20 patients in
the secondary arthrodesis group despite inferior func-
tional results may be attributed to the relief of pain and
significant functional improvement compared to the
pre-operative state.

The experience of a painful disability and the result-
ing socioeconomic costs should not be underestimated in
these patients. Therefore, a wait-and-see attitude should
not be adopted when dealing with these injuries.

Lisfranc Injuries in the Athlete
Athletic injuries are currently classified in the classifi-
cation system developed by Nunley et al. [30] that is

based on clinical findings, weight-bearing radiographs,
and bone scintigram results (Figure 2a–2c). This system
categories such injuries into three stages. Midfoot
sprains in athletes represent a lower velocity injury, with
no displacement or subtle diastasis. The most common
mechanisms of Lisfranc complex injury in athletes typ-
ically occur when an axial load is sustained by the foot
when it is plantar flexed and slightly rotated. Complete
disruption of the Lisfranc ligament and associated
capsuloligamentous structures leads to varying degrees
of tarsometatarsal separation. The most common type of
injury in athletes is the partially incongruent injury with
either medial or lateral dislocation. Partial Lisfranc
complex injuries cause significant pain and disability
and, if not appropriately treated, lead to significant loss
of an athlete’s function. Weight-bearing radiographs
and bone scintigrams are sensitive, reproducible, and
relatively inexpensive methods for investigating these
injuries. Rapid and accurate diagnosis is essential if the
athlete is to return to successful play [30, 31].

Nunley et al. recommend non-operative manage-
ment for stage I injuries (undisplaced) and anatomic
reduction and fixation for stage II (diastasis with no
arch height loss) and stage III (diastasis with arch
height loss) injuries. Restoration and maintenance of
the anatomic alignment of the Lisfranc joint is the key
to appropriate treatment of injury to the midfoot [30].

Neuropathic Lisfranc Fracture Dislocations and
Acute Lisfranc Fracture in Diabetic Patients

It is important to differentiate an acute neuropathic
fracture from an acute fracture in a patient that has a
diabetic peripheral neuropathy [9].

Acute fractures of the midfoot in a diabetic may be
treated with the same indications and techniques for open
reduction and internal fixation as in a non-diabetic pa-
tient, assuming that the patient is medically fit, vascular
status is adequate, and the skin is in a good condition.
Stable rigid internal fixation is the treatment of choice.

Patients with acute neuropathic fracture with early
demineralization and soft tissue inflammation are
poorer candidates for surgical treatment.

It is important to extend the length of immobili-
zation to double or triple the normal length that the
patient would otherwise be non-weight bearing.
Therefore, the typical diabetic Lisfranc fracture would
be kept non-weight bearing for approximately
3 months (as opposed to 6 weeks), and casting would
continue until approximately 4–5 months following the
injury. Bracing of the foot is therefore used for 1 year
following the injury to prevent the late development of
a neuropathic joint [9].
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Compensation Costs
Calder et al. [35] reviewed a series of 32 patients with
LFD. Based on their study, they state that it is
important to note that those patients who pursue
compensation claims following surgery for displaced
Lisfranc injuries have a poor prognosis, independent of
any other factors, such as age, type of injury, and
gender. This should be borne in mind when predicting
the outcome following surgery for Lisfranc fracture/
dislocations in medico-legal reporting.

This finding also has important implications for
healthcare work coverage and/or companies respon-
sible for schemes aimed at returning such patients
to full employment, as the average Workcover pay-
ment was more than $50,000 (approximately e37,000)
[35].

Conclusion

(1) The diagnosis and treatment of Lisfranc joint dis-
locations (LD), and especially Lisfranc joint frac-
ture dislocations (LFD) are problematic in trauma
care and influence the functional outcome in the
mid- and long-term follow-up.

(2) It is important to distinguish subtle Lisfranc injuries
in athletes (LI) from pure LD, LFD, and Chopart–
Lisfranc dislocations (CLFD). Treatment protocols
are different in these different types on injury.

(3) Conservative treatment is unacceptable in severe
fracture-dislocations. Open reduction and temporary
screw or K-wire fixation is the treatment of choice in
severe fracture-dislocations (LFD and CFLD). The
quality of the initial reduction is the major determi-
nant for obtaining an excellent end result.

(4) Stable arthrodesis appears to be a better primary
treatment option for primarily ligamentous Lisfr-
anc injuries (LD)

(5) Rapid, accurate diagnosis and treatment of LI is
essential if the athlete is to return to play.

(6) Delaying the treatment of LFD will lead to sig-
nificantly inferior results, resulting in a painful
disability and high socioeconomic costs.
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