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A review article on recent advances in
surgicalmanagement of Lisfranc fracture dislocations

Ajinkya Achalare', Chetan Pradhan’, Sampat Dumbre-Patil’, Madhav Borate', Parag Sancheti', Ashok Shyam'

Abstract

Background: Lisfranc fracture dislocations are rare but debilitating injuries. Apart from early
diagnosis, an anatomical and stable reduction is crucial for obtaining favourable outcomes. The
currentstudy aimed atstudying therecent trends of fixationmodalities used for Lisfrancfractures.

Methods: Recent articles were searched on search engines such as PubMed, Google Scholar and
additionally by checking references of variousarticles.

Results: Total of 11 recent articles on various surgical modalities used for Lifranc fracture-
dislocations were studied. Review suggested that fixation with trans-articular screws and dorsal
bridging plates remain the standard modalities for widely displaced fractures. However, for
minimally displaced fractures and pure ligamentous injuries, minimally invasive procedures are
being preferred. These include Lisfranc ligament reconstruction with hamstring graft, fixation with
suture button device, anatomical reduction and fixation with the help of fluoroscopy and
arthroscopy. However, long term follow-ups are needed to establish superiority of one modality
overother.

Keywords: Lisfranc fractures, minimally invasive plating, Lisfranc ligament reconstruction, suture
buttondevice

Introduction there are chances of loss of position, and refracture through

Over the past few years, open reduction and fixation with
trans-articular screw has been the traditional surgical
technique used in the management of Lisfranc injuries[1-4].
However, there were certain drawbacks which were
encountered, such as scuffing and wear of the articular
surface by the passing the screws [5]. As the normal joint
anatomy gets disrupted, there are chances of development of
arthrosis. In addition to that, implant failure, with broken
screws and doubts on the ability of screws to compress the
fracture have been reported [6]. Also, after the screw removal,

'Department of Orthopedics,
Sancheti Institute of Orthpedics and Rehabilitation,
Pune, India

Address of Correspondence

Dr. Ashok Shyam,

Sancheti Institue of Orthopedics and Rehabiliation,
Pune, India

Email: drashokshyam@gmail.com

Dr. Ajinkya Achalare

the remaining screw hole[7]. To overcome these factors, the
concept of dorsal bridge plating was introduced. It provides a
strong construct without disrupting the articular surfaces
and also has the ability to bypass comminuted or fragmented
fractures[4,5]. at the same time providing rigid fixation. In
addition, bridge plating involves a more extensile approach to
the foot, allowing better exposure of the fracture site and
hence better reduction of the fracture as compared with
percutaneous screw-xation. Schildhauer was the first one
who described the use of temporary bridge plating for the
medial column injuries of the midfoot [5]. At the same time,
Cohen et al found that trans-articular screws provided stiffer
and stronger constructs compared with H-shaped dorsal
locking plates[6]. In vivo, a number of studies have described
the use of dorsal locking plates. Aim of this study was to
review the recent literature which have described outcomes of
various newer fixation modalities in management of Lisfranc
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fracture-dislocations.

Materials and Methods

Articles were searched on PubMed using keywords such as
recent advances, dorsal bridge plating, intra-articular screw
fixations, mini plate fixation, suture button. Additional
articles were identified by checking the references. Studies
were initially screened for relevance based on title and
abstracts. Results of relevant studies were assessed, and a
review was done.

Minimally invasive plating

Michael Vosbikian, Joseph T. O’Neil et al conducted a
retrospective review of all patients who underwent minimally
invasive treatment for Lisfranc injuries at a single institution
over a period of 6-years. They included 38 patients and
followed them up for 3 years. Patients were assessed clinically
and radiographically, along with undertaking patient-centric
outcome scoring using the Foot and Ankle Ability Measure
(FAAM) activities of daily living (ADL) and sports subscales
at a mean follow-up of 66 months. They concluded that
minimally invasive methods of treating low-energy Lisfranc
injuries with less soft tissue stripping and disruption, were a
valuable tool to optimize outcomes while minimizing the
potential morbidity of more traditional, open techniques[9].

Significance of sagittal displacement and column
involvement

Simon C. Lau Catherine Guest et al conducted a retrospective
study on 58 patients to review whether a novel classification
system based on sagittal displacement of the tarsometatarsal
joint and breadth of injury as determined by a columnar
theory was associated with functional outcomes and thus had
a greater utility. Each fracture was sub-classified based on a
novel classification system which assessed the injury for
sagittal displacement and involvement of columns of the
midfoot. Primary outcome measures used were the FFI and
AQOFAS midfoot scores. They observed that injuries involving
all three of the columns of the midfoot were associated with
significantly worse functional outcome scores. Whereas,
sagittal displacement, whether dorsal or plantar, had no
significance[10].

Primary arthrodesis vs Open reduction internal fixation in
low energy athleticinjuries

Grant Cochran, Christopher Renninger, et al in a
retrospective study evaluated32 cases of operatively managed
low-energy Lisfranc injuries sustained by active duty military
personnel at a single institution from 2010 to 2015. They

compared the injury pattern, method of treatment, an
complications were reviewed. Implant removal rates, fitness
test scores, return to military duty rates, and Foot and Ankle
Ability Measure (FAAM) scores. They concluded that low-
energy Lisfranc injuries treated with primary arthrodesis had
alower implant removal rate, an earlier return to full military
activity, and better fitness test scores after 1 year, but there was
no differencein FAAM scores after 3 years[11].

Joint preserving fixation

In a quest to preserve the normal joint anatomy, Harrison
Scofield BS, Kenrick Lam, Vinod Panchbhavi et al undertook
a retrospective review of all patients treated for a Lisfranc
injury at a level 1 trauma centre from 2008 to 2015. Patients’
electronic medical records were reviewed, and outcomes
were analysed with AOFAS scores. In a study involving total
16 patients, they concluded that joint preserving fixation for
Lisfranc injuries offered comparable AOFAS scores as those
reported for ORIF with trans-articular screws, but they had a
decreased rate of hardware removal and need for secondary
mid-foot fusion[12].

Single dorsal cross plate

Sangho Chun, Kyoung min Lee, Moon Seok Parkotal
conducted a retrospective study of 18 patients, who were
followed up for 1 year. Surgical technique involved open
reduction of the joint with a bone reduction clamp, fixation of
cross plate with 2.7-mm locking screws on the first
metatarsal, second metatarsal, medial cuneiform, and
intermediate cuneiform. Three weeks postoperatively, the
cast was removed, and patients progressively advanced to full
weight bearing while wearing a postoperative shoe. The plate
was removed 3 months postoperatively. Conclusion was that
single dorsal plating can be an alternative method of internal
fixation for a Lisfranc injuries, as it provides a good short-
term outcome without causing further joint injury[13].
Bridge plating better than trans-articular screws

Joseph Bellamy, Grant Cochran et al compared the two
traditional fixation modalities specifically in low energy
Lisfranc injuries in a series of 15 young athletic patients.
Injuries were classified as low-energy if they occurred during
athletic activity, ground level twisting, or a fall from less than
three feet. After comparing injury characteristics,
complication rates, pain scores, and Foot and Ankle Ability
Measure (FAAM) scores in both the groups, they concluded
that open reduction with bridge plate fixation of the TMT
joints had a lower rate of hardware removal and higher
medium term FAAM scores than fixation with trans-articular
screws. But a statistically significant difference in rates of
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N secondary arthritis could not be established[14].

Reconstruction of Lisfranc ligament with autologous
hamstring graft

Raul De los Santos-Real, Fernando Canillas, Jesus Varas-
Navas et al published a case report of 3 patients operated with
this novel technique, who were misdiagnosed during
primary management. Tunnel was made connecting medial
cuneiform to base of second metatarsal bone using standard
ACL tunnel guide. Autologous gracilis tendon graft was
harvested from ipsilateral knee, passed through the tunnel
and fixed with no.2 Ethibond suture. This reconstruction was
simultaneously protected with trans-articular screw from
medial cuneiform to first metatarsal bone, bypassing the
tunnel. All three patients had satisfactory functional
outcomesat lyear follow-up[15].

Ligament Anatomical Reconstruction Surgery (LARS)
Takaaki Hirano, MD, Akiyama Yui, MD, Hiroyuki Mitsui et al
operated on 20 patients using an optimal route of
reconstruction based on anatomical measurements of and
biomechanical experiments on cadavers. Out of the twenty
cases, fourteen were acute cases, while remaining 6 were
chronic cases. The optimal anatomical route of
reconstruction was calculated from anatomical
measurements obtained from 78 cadaveric legs. In the end it
was concluded that LARS achieves both static and dynamic
stability, does not require removal of the internal fixation
material, and enables patients to bear full weight at 8 weeks
postoperatively. It is beneficial for maintaining anatomical
reduction, preserving the joint, and shortening the
rehabilitation period[16].

Lisfranc ligament reconstruction with Single Bone Tunnel
Technique

Wataru Miyamoto, Masato Takao et al developed a novel
technique of Lisfranc ligament reconstruction for chronic
symptomatic subtle injuries that had failed to respond to
initial management or were mis-diagnosed. In this
technique, only a bone tunnel was made between the medial
cuneiform and the second metatarsal bone for near-
anatomical reconstruction of the dorsal and inter-osseous
ligaments. All patients were evaluated before and at 1 year
after surgery using the American Orthopaedic Foot and
Ankle Society (AOFAS) scale for the midfoot. In addition, the
interval between surgery and return to athletic activity,
defined as return to near pre-injury performance level, was
investigated. The results at 1year follow-up were satisfactory
with early return to activity[17].

Suture button device- a novel modality of Lisfranc injury
management

Lisfranc fractures have been traditionally treated with open
reduction and trans-articular screw fixation. These screws
usually need removal before full weight bearing can be
resumed. To overcome the drawbacks trans-articular
fixation, a technique of using suture button device was
introduced by Christopher Kreulen, Behrad Golshani, Arian
M. Nikpour et al. They operated total 43 patients of Lisfranc
injury with a suture button device (Tightrope, Arthrex,
Naples, FL). Accuracy of reduction was measured on
standardised radiographs at follow-ups. They concluded that,
after open reduction of Lisfranc injuries, the suture-button
device adequately maintains the reduction over time even
after patients start weight bearing and get back to full activity.
Thus, the suture button can be considered an effective
alternative to traditional screw fixation for treatment of
Lisfrancinjuries[18].

Portal arthroscopy and Fluoroscopy-assisted reduction
and Fixation in subtle Lisfrancinjury

Shiu-Bii Lien, Hsain-Chung Shen, Leou-Chyr Lin devised a
technique of achieving a near-perfect reduction in subtle
Lisfranc injuries with the help of a portal arthroscope and
fluoroscope. They used this method in series of 10 patients. 2
Portals were made on dorsal aspect of foot to visualise the
Lisfranc joint complex completely. Power shaver was used to
shave off the torn ligament, remove interposed soft tissue and
avulsed bony fragments. Under direct vision, reduction was
achieved, and guidewire placement was done. Percutaneous
screw fixation was then done. They concluded to have got
good functional scores and suggested it as an innovative and
alternate technique for better fixation and outcomes[19].

Conclusion
Fixation of Lisfranc fracture dislocations with trans-articular
screws for medial column and if required, with K-wires for
lateral column, has been the traditional method. These
patients had a propensity to develop midfoot arthritis, as the
normal joint anatomy was disturbed. Also, these screws had
to be removed before starting full weight bearing, as there
were chances to end up in breakage of the screws. To avoid all
this, the concept of bridging plates came up. Bridging plates
not only preserve the anatomy of the joint, but they are most
feasible in cases of comminuted fractures. From our review of
current literature, we observed that these two modalities still
remain the mainstay of fixation in cases of high-energy
trauma and severe displacement. But, when it comes to low-
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energy injuries or purely ligamentous injuries, various newer
modalities such as minimally invasive plates, Lisfranc
ligament reconstruction with autologous hamstring grafts
suture bottom devices are coming up. These help in achieving
better reduction and giving more stability to the joint
complex. Results of these techniques are found to be
satisfactory, but at the same time their application remains
limited selected to type of injuries.
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