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Abstract

Lisfranc or tarsometatarsal (TMT) joint injuries are a spectrum that range from subtle sprains to high-energy crush injuries.
Several classifications of Lisfranc injuries exist in the literature; these have been evaluated in this paper. The current
classifications are not prognostic, guide treatment, or encompass all the types of injury. Anatomical reduction is recommended
and this is regardless of injury pattern. Therefore, either stability based or anatomical classifications are proposed for this injury.

INTRODUCTION

Lisfranc or tarsometatarsal (TMT) joint injuries range from
subtle sprains that may be easily missed on initial
radiographs to high-energy injuries that cause severe
disruption of the midfoot. Several classifications of Lisfranc
injuries exist in the literature. None of these systems are
prognostic, guide treatment, or encompass all the types of
injury.

The aim of this paper was to review the original papers on
Lisfranc injuries and the literature evaluating the
classification systems

METHOD

English-language papers reporting Lisfranc classifications
were obtained and a systematic search was made on Medline
for papers evaluating these classification systems.

THE LISFRANC CLASSIFICATIONS

Lisfranc was a French surgeon serving in Napoleon's army
who described an amputation through the tarsometatarsal
(TMT) joint where the five metatarsals articulate with the
three cuneiforms and the cuboid 17 .

Early attempts to classify Lisfranc injuries focused on the
mechanisms of injury. Wiley 35 classified the injuries into

direct forces, which crush the metatarsals and displace them
plantar wards and indirect forces with the foot in plantar
flexion. Experiments by Jeffreys 12 showed two patterns of

injury: simple lateral dislocation produced by pronation of
the hindfoot and medial dislocation of the first
metatarsocuneiform joint produced by supination of the
hindfoot.

Quenu and Kuss 28 divided the injuries into 3 groups based

on radiographic findings: homolateral, isolated and
divergent. Hardcastle et al 11 modified this classification to

produce three groups:

Type A: Total - There is incongruity of the entire TMT joint.

Type B: Partial – There is incongruity of part of the joint.
There are two kinds: medial displacement which affects the
first metatarsal either in isolation or combined with
displacement of one or more of the second, third or fourth
metatarsals; lateral displacement which affects one or more
of the lateral four metatarsals but not the first metatarsal.

Type C: Divergent – There may be partial or total
incongruity. The first metatarsal is displaced medially with
any combination of the four lateral metatarsals displaced
laterally.

Myerson et al further modified this classification:

Type A: Total Incongruity in any plane or direction.

Type B: Partial Incongruity/ Homolateral incomplete. This
was divided into type B1: affects the medial articulation
alone and type B2: affects the lateral articulation alone.

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

Wilson 36 produced an injury pattern based classification that

included divergent, homolateral and isolated fracture-
dislocations of the TMT joints. Only one study has used this
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classification in reporting their results 10 .

Low velocity injuries that occur in athletes can produce
subtle injuries with little or no displacement. For these
injuries Nunley and Vertullo 25 introduced a classification

that used radiographs and clinical examination:

Stage 1 – patients are able to weight bear, are tender at the 1
st TMT joint space and diastasis <2mm.

Stage 2 – patients have similar clinical examination and >2
to 5mm diastasis.

Stage 3 – patients have >2 to 5mm diastasis and additional
collapse of the longitudinal arch.

DISCUSSION

Classification systems should help to diagnose a clinical
problem, direct treatment, predict prognosis, aid in
communicating clinical data and be valid and reliable.

RELIABILITY

A classification system is useful if an appropriate amount of
interrater reliability exists among the clinicians who use the
system. Reliability can be measured by the kappa statistic ( )
which varies from -1 to +1 based upon the agreement of two
different reviewers: -1 indicates complete disagreement, 0 is
random agreement, and 1 is complete agreement. Interrater
reliability for the modified Hardcastle classification system
was assessed by Talarico et al. 34 The mean weighted value

was 0.54, which represents a moderate degree of reliability.
They concluded that this system should not be used to direct
treatment and did not attempt to stratify outcomes on the
basis of fracture pattern. No other Lisfranc classification has
been assessed for reliability or validity.

INJURY PATTERNS

There are many associated fracture configurations involving
the Lisfranc joint that prevent classifications based on injury
pattern from being comprehensive. At the most extreme end
of the spectrum are open crush injuries which have a poor
prognosis 6 . Subtle sprains may occur in athletic injuries that

may be missed on plain radiographs 15 .

Radiographic variants of Lisfranc injuries produce unusual
midfoot dislocations patterns. A naviculocuneiform
dislocation combined with TMT joint injury resulting in
complete dislocation of the cuneiform 2,5 and medial

dislocation of the first ray through the naviculocuneiform
joint with an intact first TMT joint 7 have been described.

Linked toe dislocations can occur when the proximal
displacement of the interossei muscles at the time of the
TMT joint dislocation puts tension on their proximal
phalangeal insertions onto the adjacent toe resulting in dorsal
metatarsophalangeal (MTP) dislocation of the toe adjacent to
that with the TMT joint disruption 9,29 . A floating metatarsal

injury is one in which the 1 st TMT and the 1 st MTP joints
are dislocated together 16 .

Fractures of the tarsal bones of the Lisfranc joint have been
published as case reports. These include isolated medial
cuneiform fractures 26,27 and plantar medial subluxation of

the medial cuneiform with associated compression fracture
of the navicular 19 . Fracture-dislocation of the intemediate

cuneiform usually occurs dorsally 5,8,32 .Isolated fracture of

the lateral cuneiform 20 and isolated cuboid fracture 22 are

rare.

Lisfranc fractures form a spectrum of injuries and a useful
classification needs to incorporate all of these types.

PROGNOSIS

To provide a prognosis, a classification needs to demonstrate
a relationship between injury pattern and clinical results.
Myerson et al. 24 modified the Hardcastle classification but in

a retrospective analysis of 55 Lisfranc joint injuries over a
10 year period found no relationship between injury pattern
and clinical results. Other studies have also found that the
Hardcastle classification of Lisfranc injuries was purely
descriptive, not prognostic and did not direct treatment
decisions 14 . Rajapakse et al 30 reviewed patients undergoing

open reduction and internal fixation and found that there was
a poorer outcome for Type C2 injuries only using the
Myerson classification. Outcomes using the Quenu and Kuss
classification have also found no relationship between injury
pattern and clinical results 1,3,35 . One study used Wilson's

classification but did not report their results according to the
injury pattern 10 .

TREATMENT

Currently, most authors recommend anatomical reduction
for displaced fractures 1,11,14,24 . For the subtle sprain with

<2mm displacement cast immobilisation has produced
reasonable results 33 . Arthrodesis may produce better results

than fixation for severe or ligamentous Lisfranc injuries 18,23 .

Fixation methods for displaced injuries include K-wires 24,31 ,

screws 1,14 and primary fusion 18,23 .
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CONCLUSION

Lisfranc classifications are not clinically useful. They are not
reliable or prognostic. Anatomical reduction is
recommended and this is regardless of injury pattern. Two
limbs of research may be useful to direct future attempts at
classification. One would be to consider a stability based
classification similar to that recommended by Michelson 21

for ankle fractures. The second would be an anatomically
based classification based on ligament sectioning studies 13 .

Validated experimental methods are required in the future to
produce a more reliable fracture classification for this injury.

CORRESPONDENCE TO

Sajid S Shariff Flat 8, Abbey Gardens Fulham W6 8QR Tel:
07968141529 Email: sajid@doctors.net.uk

References

1. Arntz CT, Veith RG, Hansen ST Jr. Fractures and
fracture-dislocations of the tarsometatarsal joint. JBJS
Am;1988; 70A:173-181
2. Brown DC, MacFarland GB Jr: Dislocation of the medial
cuneiform bone in tarsometatarsal fracture-dislocation: A
case report. JBJS Am 1975;57A: 858-9
3. Brunet JA, Wiley JJ: The late results of tarso-metatarsal
joint injuries. JBJS Br 1987 69B: 437-440
4. Buzzard B, Briggs PJ. Surgical management of acute
tarsometatarsal fracture dislocation in the adult. Clin Orth.
Rel Res 1998; 353:125-133
5. Cain PR, Seligson D: Lisfranc's fracture-dislocation with
intercuneiform dislocation: Presentation of two cases and a
plan for treatment. Foot Ankle 1981;2: 156-160
6. Chandran P, Puttaswamaiah R, Dhillon MS, Gill SS.
Management of complex open fracture injuries of the
midfoot with external fixation. Foot Ankle Surg. 2006 Sep-
Oct;45(5):308-15.
7. Dines DM, Hershon SJ, Smith N, Shelton P: Isolated
dorsomedial dislocation of the first ray at the medial
cuneonavicular joint of the foot: A rare injury to the tarsus.
A case report. Clin Orthop Rel Res 1984;186: 162-164
8. Doshi D, Prabhu P, Bhattacharjee A.. Dorsal Dislocation
of the Intermediate Cuneiform with Fracture of the Lisfranc
Joint: A Case Report J Foot Ankle Surg. 2008 47(1):60-62
9. English TA: Dislocations of the metatarsal bone and
adjacent toe. JBJS Br 1964;46B: 700-704
10. Goosens M, De Stoop MD: Lisfranc's Fracture-
Dislocations: Etiology, Radiology, and results of treatment.
Clin Orth Rel Res 1983;176: 154-162
11. Hardcastle PH, Reschauer R, Kuscha-Lissberg E,
Schoffan W. Injuries to the tarsometatarsal joint. Incidence,
classification and treatment. JBJS Br 1982;64B 349-356
12. Jeffreys TE. Lisfranc's fracture-dislocation: a clinical and
experimental study of tarsometatarsal dislocations and
fracture-dislocations. JBJS Br 1963;45B: 546-71
13. Kaar S, Femino J, Morag Y. Lisfranc joint displacement
following sequential ligament sectioning. JBJS Am
2007;89A: 2225-32
14. Kuo RS, Tejwani NC, Digiovanni CW et al. Outcome
after open reduction and internal fixation of Lisfranc joint
injuries. JBJS Am 2000;82A: 1609-1618
15. Latterman C, Goldstein JL, Wukich DK, Lee S, Bach
BR. Practical management of Lisfranc injuries in Athletes.

Clin J Sport Med. 2007 17: 311-315
16. Leibner ED, Mattan Y, Shaoul J, Nyska M: Floating
metatarsal: Concomitant Lisranc fracture-dislocation an
complex dislocation of the first metatarsophalangeal joint. J
Trauma 1997;42: 549-552
17. Lisfranc J. Nouvelle methode operatoire pour
l'amputation partielle du pied par son articulation tarso-
metatarsienne. Paris, Gabon, 1815.
18. Ly TV, Coetzee JC. Treatment of primary ligamentous
Lisfranc joint injuries: Primary Arthrodesis compared with
open reduction and internal fixation. JBJS Am. 2006;88A:
514-520
19. Lynch JR Sr, Cooperstein LA DiGiola AM: Plantar
medial subluxation of the medial cuneiform: case report of
an uncommon variant of Lisfranc injury. Foot Ankle Int
1995;16:299-301
20. Mandracchia VJ, Mandracchia DM, Pelsang DJ: Isolated
fracture of the lateral cuneiform. A rare tarsal injury. J Am
Podiatr Med Assoc 1994;84: 189-191
21. Michelson JD, Magid D, McHale K. Clinical utility of a
stability-based ankle fracture classification system. J Orthop
Trauma 2007; 21: 307-315
22. Miller SR, Handzel C: Isolated fracture of the lateral
cuneiform. A rare occurrence. J Am Podiatr Med Assoc
2001;91: 85-88
23. Mulier T, Reynders P, Dereymaeker G, Broos P. Severe
Lisfrancs injuries: primary arthrodesis or ORIF? Foot Ankle
Int. 2002;23: 902-5
24. Myerson MS, Fisher RT, Burgess AR, Kenzora JE.
Fracture dislocations of the tarsometatarsal joints: end
results correlated with pathology and treatment. Foot Ankle
1986;6: 225-242
25. Nunley JA, Vertullo CJ: Classification, investigation and
management of midfoot sprains: Lisfranc injuries in the
athlete. Am J Sports Med 2002; 30: 871-878
26. Olson RC, Mendicino SS, Rockett MS: Isolated medial
cuneiform fracture: a review of the literature and a report of
two cases. Foot Ankle Int 2000;21: 150-153
27. Patterson RH, Petersen D, Cunningham R: Isolated
fracture of the medial cuneiform. J Orthop Trauma 1993;7:
94-95
28. Quenu E, Kuss G. Etude sur les luxations du metatarse
(luxations metatarsotarsiennes) du diastasis entre le 1er et le
2e metatarsien. Rev Chir 1909;39: 281-336, 720-91,
1093-134
29. Rabin SI: Lisfranc dislocation and associated
metatarsophalangeal joint dislocation. A case report and
literature review. Am J Othop 1996;25: 305-309
30. Rajapakse B, Edwards A, Hong T: A single surgeon's
experience of treatment of Lisfranc joint injuries. Injury
2006;37: 914-921
31. Resch S, StenstromA. The treatment of tarsometatarsal
injuries. Foot Ankle 1990; 25: 117-123
32. Sanders JO, McGanity PL.. Intermediate cuneiform
fracture-dislocation. J Orthop Trauma 1990;4: 102-104
33. Shapiro MS, Wascher DC, Finerman GA. Rupture of
Lisfranc's ligament in athletes.Am J Sports Med. 1994
22:687-691
34. Talarico RH, Hamilton GA, Ford LA, Rush SM.
Fracture Dislocations of the Tarsometatarsal Joints: Analysis
of Interrater reliability in using the modified Hardcastle
classification system. J Foot Ankle Surg 2006;45(5):
300-303
35. Wiley JJ. The mechanism of tarso-metatarsal joint
injuries. JBJS B 1971;53B: 474-82
36. Wilson W: Injuries of the tarso-metatarsal joints. JBJS
Br 1972;54B: 677



Lisfranc injury classifications

4 of 4

Author Information

Sajid S. Shariff
SpR Orthopaedics, Department of Orthopaedics, Wexham Park hospital

Callum Clark
Consultant Orthopaedic Surgeon, Department of Orthopaedics, Wexham Park hospital

Raman K. Dega
Consultant Orthopaedic Surgeon, Department of Orthopaedics, Wexham Park hospital


