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SUMMARY

This was a retrospective study of 19 cases of Lisfranc frac-
ture-dislocation surgically treated during the period of 1995-
2003. The follow-up period was 35 months (range: 4 - 97
months). Surgical treatment was provided on the day of the
injury in 14 cases, taking 7.48 hours in average. There were
5 open injuries (36.32%) and 5 patients experienced multiple
injuries. The most frequent mechanisms of injury were mo-
torcycle accidents, followed by falls from animals, and high
falls. The functional evaluation proposed by AOFAS (The
American Orthopaedic Foot and Ankle Society) was em-
ployed, which reported an average of 77.53 (ranging from 44

to 100). A correlation was found between the quality of the
reduction achieved and treatment outcome (p = 0.0449), and
between multiple traumas and poorer AOFAS score results
(p = 0.0143). Complications such as osteoarthritis occurred
in 8 cases (42.10%), confirming this as the main radiographic
complication of these injuries. Its incidence was analyzed
comparing the quality of the reduction to the different types
of injury (open or closed, ligament injury or fracture, isolated
injury or multiple injuries) not reporting any statistically signifi-
cant correlation (p<0.005).
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INTRODUCTION

Tarsometatarsal joint fracture- dislocation is rare, having an
incidence of about 1for each 55,000 people a year, correspond-
ing to 0.2% of all fractures®. It was so named in homage
to the French physician Jacques Lisfranc, who described an
amputation of that joint. Some authors attribute the reason for
its low incidence rate to the absence of a proper diagnosis,
particularly in multiple-trauma patients, which can occur in as
much as 20% of the cases®881%19 |t is regarded as a serious
foot condition, potentially leading to acute and chronic com-
plications, such as vascular injury, compartmental syndrome,
nervous lesion, skin necrosis, gangrene, arthrosis, pseudoar-
throsis, exostosis, chronic pain, among others®. The mecha-
nism of trauma for these injuries is not well defined, and may
occur as a result of direct and indirect trauma®®. In vitro stud-
ies correlate metatarsal’s plantar flexion trauma to torsional
stress®. This injury results from high-energy trauma, with the
most frequent causes being: car accidents, motorcycle ac-
cidents, and labor-related accidents, which, taken together,
account for over half of the cases>'9. Low-energy injuries
can cause ligament rupture as well, particularly in athletes and

aged patients(>19. Plain X-ray images at anteroposterior (AP),
lateral and oblique planes are enough to provide a diagnosis.
In some situations, conventional X-ray images are not clarifying,
sometimes requiring a stress test on the joint under anesthesia
to show the injury*'®. Vouri and Aro reported a series in which
39% of the cases (59 cases), the diagnostic X-ray imaging
was not early performed, leading to an inappropriate treat-
ment‘%. Fracture of the 2nd metatarsal base and increased
1st intermetatarsal space are indicative of severe injury®2",
When treating a fracture-dislocation of the tarsometatarsal joint,
an early diagnosis associated to a fast anatomical reduction
and stable fixation provide excellent results!:5717-19.22-25)

With the anatomical reduction, 50 - 95% of the patients pres-
ent satisfactory outcomes, while in patients with non-anatomi-
cal reduction, satisfactory outcomes are seen in as few as 17
-30%(5‘21'26).

The purpose of this study is to assess the surgical treatment
of Lisfranc injuries, according to AOFAS criteria (functional as-
sessment recommended by The American Orthopaedic Foot
and Ankle Society), treated in our service from 1995 to 2003,
as well as its progression and potential complications.
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MATERIALS AND METHODS

This is an observational and retrospective study of patients
diagnosed with Lisfranc fracture-dislocation surgically treated
in our service during the period of 1995 to 2003. The inclusion
criteria were as follows: skeletal maturity, fracture-dislocation or
dislocation of the tarsometatarsal joint with no previous injuries
on the affected foot and indicated to surgical treatment (joint
instability and deviations > 2mm compared to normal X-ray
parameters of the foot). Medical files of 30 patients meeting
the inclusion criteria were retrieved from the relevant depart-
ment, which were invited to take part of this study. Of these, 19
came spontaneously and were submitted to a clinical evalua-
tion (orthopaedic examination, update of data relevant to the
case on the medical files, and AOFAS score mapping) and to a
X-ray study, where the presence of deformities, synthesis mate-
rial failure, signs of arthrosis, and the current bone alignment
were assessed. The knowledge of the relationships and of the
radiologic anatomy of the foot is essential for diagnosis and
treating those injuries'®2”). The Lisfranc complex is composed
of bone (metatarsals, cuneiforms, and cuboid) and ligamentar
structures (dorsal transverse ligament, plantar transverse liga-
ment, Lisfranc ligament) that sustain and support the plantar
arc, with the base of the 2nd metatarsal being the key stabili-
zation point of this joint®814262831) The Lisfranc joint shape is
similar to a “Roman arc”, giving stability together with ligament
structures, particularly the Lisfranc ligament, which connects
the medial cuneiform to the 2nd metatarsal s base®91727.32),
The X-ray parameters used for assessing reduction are®: In
order to identify an adequate reduction, the criteria proposed by
Myerson were employed, which evaluates the space between
the 1st and the 2nd metatarsals with the medial and intermedial
cuneiform (must be < 2mm), the talometatarsal angle (must not
be >15°) and deviations between metatarsals at dorso-plantar
plane (must not exist)®©61416-1824  The original classification
suggested by Quenu and Kuss (1909), modified by Hardcastle
(1982) and, more recently, by Myerson et al (1986) is currently
the most used one (Figure 1) and takes the X-ray image and
the incongruence signs into account®179 The results of the
presence of osteoarthrosis and the result of the AOFAS score®¥
were submitted to statistical analysis by subgroups using the
Prophec 5.0 software for Windows 95 (BBN Systems and Tech-
nologies, San Francisco, CA) which provided non-parametric
analyses for assessing data, using t-tests for two analyses (T),
the Fisher’s exact test (F) and the Mann-Whitney test (MW). A
p value < 0.005 was regarded as statistically significant for the
analysis of the results.

RESULTS

The mean follow-up time was 35 months (ranging from 4 to 97
months). Nineteen patients were included in the study (17 males
—89.47%, and 2 females — 10.53%), with a mean age of 31.53
years (ranging from 17 to 50 years old), with prevalence of the Left
side (63.13%), with 5 cases showing open fractures (36.32%).
The surgical treatment was provided in most of the cases!"® at
the day of trauma, within 4.78 hours in average, while 5 cases
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Figure 1 - Schematic illustration of Hardcastle classification modified by
Myerson

were submitted to surgical treatment after over 24 hours due
to a delay in providing a diagnosis (3 cases) and to clinical
conditions at admission (2 cases). Reduction was regarded
as failure on postoperative X-ray images for 7 cases (36.84%).
Five pure ligament injuries were diagnosed by means of X-ray
imaging or stress fluoroscopy under anesthesia.

The most frequent mechanism of injury was the high-energy
trauma, with motorcycle accidents being the prevalent cause
(Figure 2), and five multiple-trauma patients were admitted at
the emergency room.
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Figure 2 - Distribution according to the cause of the injury-resulting accident
among the assessed cases, expressed as absolute and percentage values.
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The cases were distributed according to the modified Hard-
castle classification, showing the following results (Table 1):

A B C

A lateral |A medial|B medial| B lateral | C total |C partial

Cases 2 0 07 08 0 2

% 10.53 0 36.84 42.10 0 10.53

Table 1 - Distribution of the assessed cases according to the modified
Hardcastle classification, as number of cases and percentages.

The therapeutic approach employed was illustrated on the
graph below (Figure 3), with open injuries cases (5 cases —
36.32%) being treated with open surgery with broad debride-
ment previously to fixation.

O number

H percentage

RAFP RIFP RAFL

RAFI+P  RAFI+P+FE

Figure 3 - Distribution according to the treatment provided to assessed cases,
expressed as absolute and percentage values. Open reduction and fixation
with Kirschner’s wire (K) (RAFP), bloodless reduction and percutaneous
fixation with K wires (RIFP), open reduction and fixation with screws (RAFI),
open reduction with screws and K wires (RAFI+P), open reduction and
fixation with screws, K wires and external fixator (RAFI+P+FE).

In recent studies in which the use of the AOFAS scores was
assessed as a parameter for results evaluation, the anatomical
reduction was found to provide, with statistical significance, a
better score®924, The patients showed a mean AOFAS score
of 77.53 (ranging from 44 to 100) (standard deviation = 15.35).
This score is based on a scale ranging from 0 to 100 points,
taking clinical and radiographic aspects into account®243% The
following scale has been adopted for the analysis of results
(Tables 2 and 3).

Excellent 90 - 100

Good 80 -90

Fair 70 - 80
Poor <70

Table 2 - Analysis of results according to the scale above.
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In our case series, the results achieved were as follows:

Excellent 3 cases
Good 6 cases
Fair 3 cases
Poor 7 cases

Table 3 - Results achieved

On the clinical and X-ray evaluation, radiographic signs of ar-
throsis were found on Lisfranc joint of 8 patients (42.10%),
and visible deformity in 5 cases (26.31%). The following acute-
phase complications were noticed:

* 1 case of poor skin coating (resulting from foot explosion);
* 1 case showing poor synthesis, being submitted to a new
intervention while still in hospital.

* No compartmental syndrome, infection or synthesis material
loosening were diagnosed.

DISCUSSION

As described in literature, Lisfranc injuries are resultant from
high-energy trauma®®1219_|n our study, motorcycle accident
was the prevalent cause (Figure 1), a finding consistent to lit-
erature. Some advocate the indication of intervention as early as
possible to drain the hematoma, and to avoid compartmental
syndrome, while others advocate a later intervention to allow
the edema to reduce, thus avoiding dehiscence and skin ne-
crosis!'3) Good results are reported with open reduction up
to 6 weeks after injury'®. In our series, the delayed initial treat-
ment (5 cases not submitted to surgical treatment soon after
the admittance) has provided an average of 5.4 days before
surgery, and those patients showed a mean AOFAS score of
87.6, reflecting good outcomes if compared to the average
obtained by the sample (77.53). (Table 4) Apparently, there is
no correlation between delayed surgical procedure and the
presence of osteoarthrosis.

Cases | Mean AOFAS score|  o(iCCTT 0
< 24 hours 14 73.92 6
>24 hours 5 87.6 2
Total 19 77.53 8

Table 4 - Comparison of cases treated at admittance (< 24 hours) and those
treated within over 24 hours of the injury, assessing the AOFAS score and the
presence of osteoarthrosis.

In recent studies assessing the use of AOFAS score as a pa-
rameter for analyzing postoperative outcomes, the anatomical
reduction was found to provide, with statistical significance, a
higher score®192% The analysis of the results achieved shows
the existence of a correlation between quality of the reduction
achieved and treatment outcome (Table 5), reflected on the AO-
FAS score (p = 0.0449), consistently with the suggestions on
literature reporting that the anatomical reduction is an essential
factor for a good therapeutic outcome!":®17.1822-2427)(Figure 4)
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AOFAS score
Subgroups Patients (n=19)

Average+/- SD P Test
Pure ligament injury 5 81.2+/-12.8725 0.361 T
Combined injury ( ligament + bone) 14 76.214+/-12.8725 0.361 T
Open injury 5 82.2+/-16.053 0.302 T
Closed injury 14 75.857+/-23.3715 0.302 T
Anatomical reduction 12 84.666+/-13.901 0.0449 M.W.
Non-anatomical reduction (failure) 7 65.285+/-24.8796 0.0449 M.W.
Isolated injury 14 83.785+/-23.2677 0.0143 M.W.
Multiple-trauma 5 60+/-10.5119 0.0143 M.W.
Presence of osteoarthrosis 8 68.125 +/-17.4146 0.152 M.W.
Absence of osteoarthrosis 11 84.363+/-24.8717 0.152 M.W.

Table 5 - Comparative analysis of the AOFAS score results for assessed cases, among the different subgroups. Non-parametric analyses for data evaluation,
using t-tests for two analyses (T), the Fisher’s exact test (F) and the Mann-Whitney test (MW), standard deviation (SD), regarded as significant when P<0.005.

Figure 4 - 31 year-old male patient victim of high fall, type-C partial closed
injury, submitted to surgical treatment 5 days after injury, with reduction
regarded as successful. This patient was reassessed 82 months later,
showing a good clinical and radiographic outcome (AOFAS score = 100).
(A) preoperative X-ray image, (B) early postoperative X-ray image, (C) X-ray
image at interview.

A significant correlation was found between the AOFAS score
and the presence of multiple trauma, showing a lower AO-
FAS score (p= 0.0143), a fact not found in the studies re-
viewed®1929 (Table 5) This may be explained by the fact that
this score takes subjective factors into account, and that mul-
tiple-trauma patients present sequels of other traumas, making
the dissociation of a whole difficult for assessing the contribu-
tion of a specific injury. The presence of osteoarthrosis as a
complication was found in 8 cases (42.10%), confirming it as
an X-ray complication resulting from those injuries®®. There was
no statistically significant correlation (p<0.005) between the
presence of osteoarthrosis and the subgroups, as described
below (Table 6).

This result is inconsistent with recent studies addressing this
topic and correlating the occurrence of arthrosis on Lisfranc joint
with the quality of surgical reduction achieved('%?%. Maybe this
statistic difference is a result of the small sample in this study
compared to one of the previously mentioned papers® and
presented an important correlation difference concerning the
number of osteoarthrosis cases in patients with non-anatomi-
cal reduction (the mentioned study showed that all the cases
where the reduction was regarded as failure, osteoarthrosis
was present)(9).

Presence of post-trauma arthrosis (n=8)
Subgroups Patients (n=19)
N° % P test
Pure ligament injury 5 2 40.00 1 Fisher
Combined injury (ligament + bone) 14 6 42.85 1 Fisher
Open injury 5 2 40.00 1 Fisher
Closed injury 14 6 42.85 1 Fisher
Anatomical reduction 12 3 25.00 0.0739 Fisher
Non-anatomical reduction (failure) 7 5 71.42 0.0739 Fisher
Isolated injury 14 5 35.71 0.6027 Fisher
Multiple trauma 5 3 60.00 0.6027 Fisher

Table 6 - Comparative analysis of the reviewed cases, in which Osteoarthrosis was present, among the different subgroups; non-parametric analyses for
data evaluation, using t-tests for two analyses (T), the Fisher’s exact test (F), and the Mann-Whitney test(MW); significance test
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We found post-trauma deformity (5 cases) and Lisfranc joint
arthrosis (8 cases) as the most common late complications,
consistently with current literature®11427 Such complica-
tions have as therapeutic indication the arthrodesis of the
joint trying to fix occasional deformities"*?". (Figure 5) We
should be attentive to the fact that not always a radiographic

Figure 5 - 22 year-old male patient, victim of car accident, with type-B
(lateral) injury submitted to surgical treatment within 3 hours after injury; he
evolved with post-trauma arthrosis and medial spine deformity. He presented
an AOFAS score = 44. (1) preoperative X-ray image, (2) postoperative X-ray
image, (3) X-ray image at interview.
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