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A b s t r ac t
Aims/Background: Current literature recommends that unstable Lisfranc joint fracture-dislocations be treated with open reduction and internal
fixation. There are limited regional data regarding the outcomes of surgical management of these injuries. The primary aim of our study is to
explore patient-reported outcomes of surgically managed unstable Lisfranc injuries as limited locoregional data are detailing such outcomes.
Secondarily, we aim to compare differences in outcomes between patients who had implants removed and those who retained their implants.
Materials and methods: We performed a single-center, single-surgeon, retrospective review of 17 cases diagnosed with Lisfranc injuries treated
surgically at our center from 2016 to 2017. Seventeen patients were followed up for an average of 24 months (range 21–34 months). Thirteen
patients had their implants removed at an average of 5.9 months. Patients were assessed using Patient-reported Outcome Measures (SF-36),
American Orthopaedic Foot and Ankle Society (AOFAS) Midfoot score, and Foot Function Index (FFI).
Results: In our review, we found that the commonest type of repair was with transarticular screws. Of the 17 patients assessed, we derived a
mean FFI score of 13.7% (scale of 0–100%, with a higher percentage indicating worse function and increased disability). Most patients showed
decreased function with more strenuous activities. The average AOFAS midfoot score was 81.5, with most patients losing points for mild pain
and limitations with recreational activities. The average SF-36 physical functioning score (PFS) was 80.9 (scale of 0–100, higher scores indicating
better physical function), and the average SF-36 mental health score (MHS) was 95.8.
Conclusion: In relation to available literature, the vast majority of our patients showed comparably good outcomes as measured using functional
outcome and quality of life assessment scores.
Keywords: Foot and ankle, Lisfranc injury, Lisfranc surgical outcomes.
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Introduction

1,3

The Lisfranc joint and its associated injury is named after the French
Napoleonic era field surgeon Jacques Lisfranc who described a
forefoot amputation at the level of the TMT articulation.1 Injuries
to the Lisfranc joint are uncommon, accounting for 0.2% of all
fractures with literature reported incidence of 1 per 55,000 in the
United States.2–4 However, this incidence is likely to be higher as
cases are under-diagnosed and as many of 20% are missed on
initial examination.4 Injuries to the Lisfranc joint can be caused by
both direct or indirect trauma to the foot with potential disastrous
consequences such as soft tissue and neurovascular compromise
or compartment syndrome of the foot.5
With timely diagnosis being paramount in the management
of Lisfranc injuries, standard radiographic assessment of the TMT
joints is challenging as there is significant osseous overlap. Initial
non-weight-bearing anteroposterior (AP), lateral and oblique
radiographs often miss subtle diastasis in up to 50% of cases6
(Figs 1 and 2). A diastasis between the first and second metatarsal
base may be seen on weight-bearing AP views associated with a
“Fleck” sign, seen in up to 90% of cases.1 In their systematic review,
Sripanich et al. found that CT scans of the foot yielded the highest
sensitivity for detecting non-displaced fractures while MRI scans
were the best for detecting ligamentous injuries.7
There are various classifications of Lisfranc injuries. Originally
described by Quenu et al. based on the three columns of the
foot, they divided injuries into homolateral, isolated, and
divergent.8 This was subsequently modified by Hardcastle et al.
into three categories: Type A injuries resulting in a complete
displacement of all metatarsals, type B injuries resulting in one or

more metatarsals, and lastly Type C injuries resulting in a divergent
pattern.4 Following on from this, Myerson et al. further modified
this classification into Type A (total incongruity), B1 (medial–lateral
incongruity), B2 (isolated medial or lateral incongruity), C1 (fewer
than four metatarsals divergently displaced), and C2 (all four
metatarsals divergently displaced).9 Currently, these classifications
are largely descriptive with little impact on the treatment of such
injuries.
While there is a controversy between conservative treatment
and surgery for undisplaced ligamentous Lisfranc injuries, recent
studies point to better outcome scores for patients treated
surgically.10 For unstable Lisfranc joint fracture-dislocations,
however, current literature suggests that early diagnosis with
anatomical reduction and internal fixation provides optimal
results.11,12
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Fig. 1: Dorsal-plantar and oblique radiograph of Lisfranc injury

Fig. 2: Dorsal-plantar and oblique radiograph of Lisfranc injury

Objectives

patients who had implants removed and those who did not.
Independent t-test was applied with equal variance not assumed
for continuous variables, p value of 0.05 was set to define any
significant correlation.

The primary aim of our study is to explore patient-reported
outcomes of surgically managed unstable Lisfranc injuries as limited
locoregional data are detailing such outcomes. Secondarily, we aim
to compare differences in outcomes between patients who had
implants removed and those who retained their implants.

M at e r ia l s

and

Methods

Study Design/Setting
We performed a single-center, single-surgeon, retrospective review
of 20 cases diagnosed with Lisfranc injuries treated surgically at
our tertiary hospital located in Singapore, between 2016 and 2017.

Participants
Inclusion criteria were skeletal maturity and open reduction and
internal fixation (ORIF) of a Lisfranc joint injury. Indications for
surgery were instability as assessed on stress radiographs. All
patients had computer tomography (CT) scans of their injured
foot performed before surgery, which confirmed the presence of
unstable Lisfranc injury. Of the 20 patients, 3 were lost to follow-up.
Seventeen patients were followed up for an average of 24 months
(range 21–34 months). Thirteen patients had their implants removed
at an average of 5.9 months.

Variables
Patients were assessed using patient-reported outcome measures
including the SF-36 (physical and mental well-being portions, the
scale of 0–100, higher scores indicates better function), American
Orthopaedic Foot and Ankle Society (AOFAS) Midfoot score
(scale 0–100, higher scores indicate better outcome), and Foot
Function Index (FFI) (scale of 0–100%, with a higher percentage
indicating worse function and increased disability).

Data Sources/Measurements
Assessments were made either via phone or during follow-up
consults in the outpatient setting. Consent for use of patient data
for our study was taken with surgical consent, as all procedures
were performed at a tertiary teaching hospital in Singapore, and
were approved by the local ethics board.

Statistical Method
Analysis was made using IBM SPSS Statistics v23. Descriptive
statistics and comparisons in outcomes were made between

Operative Technique
Open injuries were treated with immediate debridement with
temporary external fixation or early open reduction and internal
fixation. Acute closed injuries were operated on within an
average of 2 weeks from the date of injury. However, one patient
who presented with chronic Lisfranc injury was operated on
146 days after injury. The 1st and 2nd metatarsal joints (MTPJs) were
approached via a single dorsal incision over the 1st intermetatarsal
space. Longitudinal structures were carefully dissected out and
preserved. The initial reduction was held with provisional Kirschner
wires before fixation with transarticular cortical screws or plates.
Removal of implants was routinely offered at 6 months, with a
decision for removal left to the patients’ discretion.

R e s u lts
Participants/Descriptive Data
Out of 20 patients included in our study with a mean follow-up
post-surgery of 29.1 months, the follow-up rate was 85%
(17 patients). Analyzing n = 17, 14 had transarticular screw fixation
and 3 had a combination of dorsal with or without transarticular
screws. The mean age was 41.1 years old (SD = 15.1, range 20–68),
with 8 patients being males and 9 females. Ten left feet were
operated on and seven were right feet. The mean time to operation
was 22.1 days (SD = 33.5), however, if the one patient who
presented chronically was excluded, the mean time to operation
was 14.2 days. Thirteen patients had their implants removed, all
of whom had transarticular screw fixation. Of the four patients
who retained their implants, three had dorsal plates in situ. We
found that the commonest type of repair was with transarticular
screws (82%).

Outcome Data
Of the 17 patients assessed, we derived a mean FFI score of 13.7%
(SD = 7.38). Most patients reported decreased function with more
strenuous activities. The average AOFAS midfoot score was 81.5
(SD = 8.49), with most patients losing points for mild pain and
limitations with recreational activities. The average SF-36 physical
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functioning score (PFS) was 80.9 (SD = 19.2). The average
SF-36 mental health score (MHS) was 95.8 (SD = 11.4). Removal of
implant (ROI) was performed in 76% of patients, with no significant
difference in mean SF-36 PFS (83.1 vs 73.8, p = 0.52), mean SF-36 MHS
(89.8 vs 91.7, p = 0.87), mean AOFAS midfoot score (80.4 vs 85,
p = 0.36), and mean FFI scores (50.8 vs 53.9%, p = 0.66). The mean
time to ROI was 176 days (SD = 43.1) (Table 1).

performed showed that the study is underpowered and with a
larger sample size of 120, more statistically significant findings
might be observed. Furthermore, due to the heterogeneity
of Lisfranc injuries, surgical techniques employed could
not be standardized for each case, which could confound
patient-reported outcomes.

Discussion

Treatment options for Lisfranc injuries vary depending on the
number of TMT joints involved. However, an underlying guiding
principle of management involves anatomical reduction and
fixation with judicious preservation of soft tissue during the surgical
approach.13 In the past, before the advent of advanced imaging,
subtle ligamentous injuries were treated with closed reduction
and non-weight-bearing cast application for 4–6 weeks.8 However,
as Lisfranc injuries are often unstable, further compounded by
soft tissue interposition at the injury, conservative management
rarely allows for an adequate reduction in all planes.8 A second
option is closed reduction and internal fixation using percutaneous
techniques, however, this also faces similar challenges in adequate
reduction and has fallen out of favor to more modern techniques.
Today, treatment is either through open reduction, internal
fixation, or arthrodesis. 3,6,14 Open reduction internal fixation can
be further divided into the traditional transarticular screw fixation
(Figs 3 to 5) or a more novel dorsal plate fixation (Fig. 6). Similarly,
arthrodesis can be further classified into primary and secondary
arthrodesis.
In their study assessing treatment outcomes between
transarticular screws and dorsal plating, Lau et al. found no
difference between either treatment modality with functional

Key Results
Our study found that the average AOFAS midfoot score was 81.4 with
patients losing points for mild pain and limitations in performing
recreational activities. The mean FFI was 17 with most patients
showing reduced function in performing strenuous activities. These
results, in addition to the average SF-36 scores, show relatively
good physical and mental health outcomes for most patients
who undergo ORIF following Lisfranc injury. This is in line with, if
not better than, the findings of available literature. No significant
difference in physical function and mental health as measured using
the SF-36 between the removal of implant group compared with
the implant in situ group was found.

Strengths and Limitations
Our study is a single-surgeon, single-institution cohort study.
This homogeneity allows for reproducible surgical techniques,
postoperative care, and rehabilitation. Another strength is that all
fixations were performed by a fellowship-trained foot and ankle
surgeon at a high-volume trauma hospital. One limitation of this
study is the sample size of 17 patients. A post hoc power analysis

Interpretation

Table 1: Demographic and outcome data at 2 years postoperation (N = 17)
All fixations (n = 17)

ROI (n = 13)

Implant in situ (n = 4)

ROI vs implant in situ significance

Mean age (years)
Mean VAS (0–10)
Mean AOFAS score (points/100)
Mean FFI (%)
Mean SF-36 physical function score
(points/100)

41.1 (SD = 15.1)
2.24 (SD = 1.20)
81.5 (SD = 8.49)
13.7 (SD = 7.38)
80.9 (SD = 19.2)

42.9 (SD = 14.6)
2.15 (SD = 1.35)
80.4 (SD = 9.41)
13.1 (SD = 9.22)
83.1 (SD = 17.9)

35.3 (SD = 17.3)
2.5 (SD = 0.58)
85 (SD = 2.83)
9.12 (SD = 6.38)
73.8 (SD = 24.6)

(p = 0.462)
(p = 0.476)
(p = 0.141)
(p = 0.358)
(p = 0.521)

Mean SF-36 mental health score
(points/100)

95.8 (SD = 11.4)

89.8 (SD = 28.5)

91.7 (SD = 16.7)

(p = 0.87)

Fig. 3: C1-M1, C1-M2 screw fixation
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Fig. 4: C2-M2 screw
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Fig. 5: C1-M1, C1-M2, C2-M3 screws

Fig. 6: C2-M2 plate

Table 2: Summary of available literature pertaining to outcome reports for postoperative Lisfranc injuries, in comparison to our study (5, in bold)

Reference

Journal/year

Study type

1 Kuo RS, Tejwani NC, Digiovanni CW, Journal of Bone and Retrospective
et al. Outcome after open reduction Joint Surgery/2000 Cohort Study
and internal fixation of Lisfranc joint
injuries.

2 Lau, Simon, Guest, Catherine,
Journal of
Orthopaedic
Marcus; Tacey, Mark, Joseph,
Trauma/2017
Samuel, Oppy, Andrew. Functional
Outcomes Post Lisfranc Injury—
Transarticular Screws, Dorsal Bridge
Plating or Combination Treatment?

Level 3 Evidence
Retrospective
Cohort Study

Mean
Sample follow-up
size
after surgery

Mean AOFAS Mean FFI
midfoot score score

n = 48

52 months

77

Not reported Mean
Musculoskeletal
Function
Assessment
(MFA) = 19

n = 50

4.81 years

62.6 (Dorsal
plating)

46.9 (Dorsal
plating)

70.0

42.9

65.4 (Combination
fixation)
83.1 (Dorsal
plating)

47.5 (Combination
fixation)
Not Reported

Level 3 Evidence

3 Hu SJ, Chang SM, Li XH, Yu GR.
Acta Orthopaedica/ Prospective
Outcome comparison of Lisfranc
2018
Cohort Study
injuries treated through dorsal plate
fixation vs screw fixation.
Level 2 Evidence
4 Kohli, Srikantharajah D, and Bajaj S. Journal of
Retrospective
Clinical and radiological outcomes Indian
Cohort Study
after open reduction and internal
Orthopaedics/2020
fixation of lisfranc injuries: A singlecentre experience.
Level 3 Evidence
5 Cheok JWG, Padki A, Mehta VK.
–
Retrospective
Outcomes of surgical fixation of
Cohort Study
Lisfranc injuries: A 2-year review.
Level 3
Evidence

n = 60

31 months

Other outcome
scores

nil

nil

78.5
n = 27

29 months

n =17

29.1 months 81.5

78.11

19.5

nil

17.0

Mean SF-36
Physical
Function Score
= 80.9
Mean SF-36
Mental Health
Score =95.8
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outcomes most dependent on adequate anatomic reduction rather
than the choice of implant.13 Lau et al. reported postoperative mean
AOFAS mid-foot scores of 62.6–70, depending on the type of fixation
used (plate, screw, or combination of both), and mean postoperative
FFI scores of 42.9–47.5. In contrast to this, Hu et al. found that ORIF
with dorsal plate fixation for Lisfranc injuries yielded better shortand medium-term outcomes compared to transarticular screw
fixation, and reported a 2-year AOFAS mid-foot score of 83.1 for
plate fixation and 78.5 for screw fixations at 2-year follow-up.15 The
reasons for this are likely multifactorial with less disruption of the
articular surface, the ability to bypass comminuted segments, and a
more extensile approach allowing for better exposure, visualization,
and reduction likely playing a key role. Similarly, Kuo et al. found
in their study analyzing outcomes after ORIF of Lisfranc injuries
that stable anatomical reduction of fracture-dislocations leads to
best long-term outcomes. The average AOFAS mid-foot score was
77 points out of 100 with points lost due to mild pain, decreased
recreational function, and the use of orthotics.16 Their study also
found that patients with purely ligamentous injuries had poorer
outcomes regardless of anatomical reduction and stable fixation.
In 2020, Kohli et al. studied 22 patients with a similar follow-up
period to our study.17 Kohli et al. reported a mean postoperative
AOFAS mid-foot score of 78.11 and mean FFI of 19.5, and concluded
that good clinical and radiological outcomes can be achieved with
dorsal bridge plating for Lisfranc injuries (Table 2).
Echoing the outcomes reported in existing literature, our
study found similar 2-year outcomes, which are in keeping with
the current body of literature. However, to the author’s knowledge,
there is a relative paucity of literature assessing outcome measures
using quality of life questionnaires such as the SF-36 survey.
Nonetheless, the results of our study show relatively good physical
and mental health outcomes for most patients who undergo ORIF
of Lisfranc injuries.
With regards to implant removal, classical teaching dictates
the removal of implants for lower limb fractures be done
at 12–18 months. For Lisfranc fixations, it is common practice to
remove implants 6 months after surgery as fixation is transarticular.
Our study findings correlate well with an average time to ROI at
176 days. No significant difference in physical function and mental
health as measured using the SF-36 between the removal of implant
group compared with the implant in situ group was found. The
reasons for this are again multifactorial and warrants further studies.

C o n c lu s i o n
Lisfranc injuries continue to be an area of interest for foot and ankle
surgeons. The unique anatomic relations as well as biomechanical
properties of the joint combine to form a challenging specter for
orthopedic surgeons. Although several studies published a report
on functional outcome measures, few described the effect Lisfranc
injuries and fixations had on quality-of-life scores. At a 2-year
follow-up, the vast majority of our patients showed good outcomes
as measured using functional outcome scores and quality of life
assessment scores.
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