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Ligamentous Lisfranc injuries, which mimic a surgical transection are rare. Left untreated
or missed, these injuries may result in severe complications including long-term
disability. The present case describes a unique mechanism of injury via a sharp object
puncture through the plantar surface of the midfoot. It highlights the utility of planning
staged procedures to remove a large foreign body object, reports notable intraoperative
techniques, and provides a decision management guide for treating this type of injury.
Extensive surgical planning may be required when encountering similar cases and

knowledge of this may be useful to providers.

INTRODUCTION

The tarsometatarsal (TMT) joint in the midfoot, commonly
referred to as the Lisfranc joint, is named after the famous
French gynecologist, Jacques Lisfranc de Saint-Martin, who
trained under Guillaume Dupuytren and served as a field
surgeon for Napoleon’s wartime army.! In 1815, he was the
first to describe the Lisfranc injury and developed a midfoot
amputation at the TMT joint to treat frostbitten and gan-
grenous feet that resulted from this injury.%-3 In one par-
ticular case, Jacques Lisfranc amputated a gangrenous foot
that resulted in a Lisfranc injury after a soldier’s foot was
caught in a stirrup.%>

The Lisfranc joint complex consists of three articulations
including tarsometatarsal, intermetatarsal, and intertarsal
articulations, which provide fundamental stability from the
keystone arrangement of the bones.® The TMT joint is com-
posed of three layers of ligamentous support.” From
strongest to weakest, the interosseous layer, which includes
the Lisfranc ligament, provides the most support followed
by the plantar layer and then the dorsal layer.8 Several liga-
ments further reinforce this joint complex and limit motion
including the Lisfranc ligament, plantar tarsometatarsal
ligaments, dorsal tarsometatarsal ligaments, and inter-
metatarsal ligaments.? The Lisfranc ligament, also known
as the oblique interosseous ligament, is the strongest sta-
bilizer of the tarsal metatarsal joint complex.10 It extends
from the plantar lateral aspect of the medial cuneiform
to the plantar medial aspect of the base of the second
metatarsal.ll

When Lisfranc injuries occur, they can be bony, ligamen-
tous, or a combination of the two. Injuries to this joint are
two to four times more likely in males and occur at a com-
monly reported incidence of 1 per 55,000 people while ac-
counting for 0.2% of all fractures.1-3 It is important to note
that Lisfranc injuries are often underdiagnosed with a 2020
study by Stedle et al. reporting the incidence of these in-
juries to be as high as 14/100,000 person-years.l2 Lisfranc
injuries are commonly classified under the Hardcastle and
Myerson classification system, which divides the injuries
into Type A, B1, B2, C1, and C2.13 Type A injuries encom-
pass dislocation of all metatarsals in one direction (homo-
lateral). Type B injuries involve partial dislocation of either
the medial (B1) or lateral column (B2). Type C comprises a
divergent dislocation, which is either partial (C1) or com-
plete (C2).3

Lisfranc injuries can be caused by direct or indirect
forces. Direct mechanisms generally involve a high-energy
crush injury causing displacement of the metatarsal bases.
Indirect mechanisms involve rotational forces applied to
the forefoot or axial loading of a hyper-plantarflexed foot.
While examining the mechanisms of Lisfranc injuries, Ste-
dle et al. reported 21% were sports-related and 31% were
due to high-energy mechanisms including motor vehicle
collisions, falls from greater than 3 feet, and crush injuries.
The single most common documented mechanism of injury
was a fall from a standing height with a twisting injury to
the foot.12 With several treatment options available, man-
agement of Lisfranc injuries is still controversial, especially
when the injury involves only ligamentous structures.14
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In this unique case, the Lisfranc ligament was directly
transected by a sharp object puncturing through the plantar
surface of the patient’s foot such that there was little to no
translational force in this disruption. With this mechanism
of injury, surgical transection of the Lisfranc ligament was
mimicked, thus resulting in a rare injury type.

CASE PRESENTATION
INITIAL CARE

A 23-year-old male with no significant past medical history
presented to the emergency department with a large metal
spike through his right midfoot measuring approximately
1.5 cm in diameter by 20 cm in length. As the patient was
working on a construction site, he was using his feet to
crush objects while wearing rubber-sole tennis shoes. When
he stepped on a large roof turbine fan, the peripheral blades
collapsed, which resulted in his right foot landing on the
metal axle in the center and impaling the foot. On arrival at
the emergency department, the roof vent was attached with
the metal axle penetrating through his shoe sole and the
bottom of his foot. The emergency department staff disas-
sembled and removed the portions of the vent that were
easily accessible. The patient’s chief complaint was signif-
icant pain in the foot, and he received cefazolin for skin
flora coverage, penicillin for spore-forming bacteria cover-
age, ciprofloxacin for Pseudomonas coverage, and a tetanus
toxoid, reduced diphtheria toxoid, and acellular pertussis
(Tdap) vaccine in the emergency department.1516

On physical exam, a large metal spike penetrated from
the plantar midfoot through the subcutaneous tissue and
extended to the dorsal aspect of the midfoot with notable
skin tenting (Figure 1). The patient had intact motor func-
tion and sensation to a light touch of the right lower ex-
tremity with a dopplerable triphasic dorsalis pedis pulse.
Initial radiographs were obtained to characterize the injury
(Figure 2). After discussing the risks and benefits of all
treatment options, the patient elected to proceed with
staged procedures due to the high risk of infection from the
open wound and the possibility of a fracture/dislocation in-
jury associated with the impalement of the midfoot.

SURGICAL CARE
PROCEDURE 1

The patient was taken to the operating room and general
endotracheal anesthesia was induced without complica-
tions. The right lower extremity was cleaned with isopropyl
alcohol before placing an impervious nonsterile drape
about the thigh. A standard 2g of intravenous cefazolin was
then administered. After cutting off a portion of the shoe
and sock, these objects were slid distally away from the
plantar aspect of the foot. Povidone-iodine was poured over
the entirety of the right foot. Axial traction perpendicular
to the planter surface of the foot was then applied to pull
the metal spike away from the plantar surface while grasp-
ing the forefoot and midfoot for countertraction. The large
foreign body left a 1 cm x 1 cm circular void on the plantar

surface of the foot, however, there was no sign of fracture
after removal. Fluoroscopic imaging was used to confirm all
remnants of the foreign body object were removed (Figure
3).

The right lower extremity was prepped and draped in a
standard fashion. The penetrating wound was explored and
debrided to clean all open sites of any retained particles. A
4 cm incision was created over the dorsal surface of the foot
between the first and second rays where the metal spike
had previously protruded and was tenting the skin. Dissec-
tion was performed on the 2" and 3'4 TMT joints. Obvi-
ous traumatic rupture of the dorsal capsular tissue at the
2nd gnd 34 TMT joints was noted along with a divergent
pattern of lateral subluxation at the 15t and 24 metatarsal
bases where the impalement device had previously pene-
trated (Figure 4). After excisional debridement of devital-
ized tissue, healthy bleeding tissue was exposed, and the
area was thoroughly irrigated. The antibiotic powder was
directly placed into the depths of these wounds.

The TMT joint was manipulated back into a reduced po-
sition from a lateral subluxation, and this was confirmed on
fluoroscopy. Due to obvious contamination from the open
injury, ORIF was not felt to be indicated at that moment.
Therefore, the wounds were closed and sterilely dressed. A
well-padded short-leg posterior slab splint was placed. The
patient was placed on non-weight-bearing precautions to
the right lower extremity. Aspirin 325 mg daily was initi-
ated for deep vein thrombosis prophylaxis. Postoperative
radiographs were obtained to confirm the alignment and
reduction of the midfoot (Figure 5). The patient was then
admitted to the hospital overnight for pain control and
continuation of intravenous antibiotic therapy. Upon dis-
charge, the patient was given a prescription of oral
cephalexin 500 mg four times daily, aspirin 325 mg daily,
pain medication, and an appointment for a 1-week follow-
up for a wound check.

At the 1-week follow-up, the dorsal and plantar wounds
were well-healing with minimal swelling and no evidence
of infection. The patient was then scheduled for definitive
surgery 2 weeks later and advised to stop aspirin the day
before his second surgery.

PROCEDURE 2

The patient was given a preoperative regional block before
being taken to the operating room and general endotra-
cheal anesthesia was induced without complications. The
patient was positioned, prepped, and draped in the same
manner as the initial procedure and given 2 g of intra-
venous cefazolin for surgical prophylaxis.

After reopening the dorsal wound, the subcutaneous
plane was recreated and irrigated. Dissection to the first
web space between the first and second rays provided expo-
sure to the midfoot joint. Upon assessment, there was evi-
dence of complete avulsion of the dorsal capsular ligament
over the second and third TMT joint with obvious instabil-
ity as noted in the index procedure.

Surgical fixation was initiated at the intertarsal joint be-
tween the medial and intermediate cuneiforms to reduce
the tarsal bone dislocation. Using fluoroscopic imaging, a
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Figure 1. Initial presentation images at the emergency department include (a) a top view and (b) a side view
demonstrating a large metal foreign body object puncturing through the right shoe sole, sock, and foot with

severe skin tenting of the midfoot dorsum.

Figure 2. Initial radiographs include an (a)
anteroposterior (AP) and (b) lateral of the right foot
demonstrating a foreign body object piercing through
the plantar surface of the midfoot and extending
through the dorsum of the foot.

lateral image was obtained to identify the proximal mid-
portion of the medial cuneiform as the starting point. On
anteroposterior fluoroscopic imaging, drill holes were cre-
ated in the intercuneiform joint between the medial and in-
termediate cuneiforms before placing a Synthes 2.7 mm x
46 mm fully-threaded cortex screw (DePuy Synthes, Rayn-
ham, MA, USA) by lag technique to achieve compression fix-
ation.

When addressing the 24 and 3t4 TMT joint, the 204 TMT
joint was initially clamped into position under direct vi-
sualization before placing a small Kirschner wire (K-wire)

Figure 3. Intraoperative fluoroscopy demonstrates
removal of foreign body object without remaining
remnants.

across the joint to maintain the reduction. A drill guide
for continuous compression implants was centered in po-
sition over the second TMT joint with drill holes then into
the base of the second metatarsal and into the central por-
tion of the intermediate cuneiform. Two bi-cortical drill
holes were created in accordance with the guide. An 18 mm
BME ELITE™ Continuous Compression Implants (BioMed-
ical Enterprises ELITE; DePuy Synthes, Raynham, MA, USA)
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Figure 4. Intraoperative images demonstrate dorsal exposure of the midfoot with (a) forceps pointing to the
penetration pathway of the metal object, which exited the midfoot between the bases first and second
metatarsals from its entrance through the plantar surface of the foot, (b) dorsal capsuloligamentous disruption
at the second tarsometatarsal joint between the intermediate cuneiform and second metatarsal base, and (c) site

exploration with straight hemostats.

was then impacted into the drill holes to achieve compres-
sion. A lateral counter incision was created with the appro-
priate skin bridge approximately 2.5 cm in length overlying
the 3" and 4th webspace at the level of the TMT joints. Af-
ter dissection, the 3'4 TMT joint was reduced and temporar-
ily fixed with a K-wire under direct visualization. The drill
guide was then introduced over the bone center at the 3'd
TMT joint. Two bi-cortical drill holes were created in ac-
cordance with the guide, and another 18 mm BME ELITE™
Continuous Compression Implants (BioMedical Enterprises
ELITE; DePuy Synthes, Raynham, MA, USA) were then im-
pacted into the drill holes to achieve compression. Fluo-
roscopic imaging confirmed anatomic reduction and satis-
factory implant positioning with no instability when the
midfoot was stressed (Figure 6). Then, the incision sites
were thoroughly irrigated, closed, and sterilely dressed.

POSTOPERATIVE CARE

Postoperatively, the patient was placed on non-weight-
bearing precautions to the right lower extremity for 6 to 8
weeks and early range of motion of the toes and foot was
encouraged. Aspirin 325 mg daily was continued for deep
vein thrombosis prophylaxis for two weeks. At the 6-week
follow-up visit, the patient had minimal pain with well-
healed incisions. There was no evidence of wound com-
plications or infection. Postoperative radiographs were ob-
tained to confirm alignment and reduction of the midfoot,
which were well maintained (Figure 7). After progressing
the right lower extremity to a partial weight-bearing status
in a Controlled Ankle Motion (CAM) boot, the patient
started a rehabilitation program with physical therapy.
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Figure 5. Immediate postoperative radiographs include (a) AP, (b) oblique, and (c) lateral of the right foot
demonstrating a reduced and splinted tarsometatarsal joint following removal of foreign body object and

irrigation and debridement of injury site.

DISCUSSION

Penetrative Lisfranc injuries are rare, with only one other
case report involving a brake pedal reported in the liter-
ature.l” However, penetrating foreign body injuries to the
foot are relatively common, compromising approximately
40-50% of patients presenting with a foreign body in the
extremities.18:19 Metal, glass, wood, and plastic are all ma-
terials that may be involved with needles being the most
common object.!81% When foot injuries involve penetra-
tion by foreign objects, plain radiographs should be ob-
tained and will reliably reveal metal and most glass objects.

Ultrasound, computerized tomography (CT), or magnetic
resonance imaging (MRI) may also be useful to help detect
radiolucent foreign bodies. Easily accessible foreign bodies
can often be removed in the emergency department under
local anesthesia, whereas deep objects may require careful
surgical exploration in the operating room. With rates be-
tween 3-12% for those seeking treatment, infection has
been reported as the most common complication from
these injuries.19:20 Typically, Staphylococcus aureus is the
most commonly isolated organism from cultures.!%2! In a
case series investigating nail puncture wounds through a
rubber-soled shoe, out of the 24 positive wound cultures
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Figure 6. Intraoperative fluoroscopic images during
the second procedure demonstrate reduction of
tarsometatarsal joint with hardware fixation.

identified, 12 grew Staphylococcus aureus (11 methicillin-
sensitive Staphylococcus aureus (MSSA) and 1 methicillin-
resistant Staphylococcus aureus (MRSA)) while only 3 grew
Pseudomonas aeruginosa.2! Therefore, antibiotic adminis-
tration should provide coverage for both gram-positive
(Staphylococcus aureus) and gram-negative (Pseudomonas
aeruginosa) organisms. Additionally, it may be useful to
consider the treatment algorithm proposed by Rubin et al.
to reduce the risk of infection after a puncture injury to
the foot, which involves prophylactic oral antibiotics for pa-
tients not indicated for surgical management, postopera-
tive oral antibiotics for patients undergoing surgical nail
removal, and possible admission for IV antibiotics for high-
risk patients and those presenting with recurrent infections
or treatment failures.2!

Lisfranc injuries can be treated in several ways depend-
ing on the severity and type of injury. Current treatment
options include nonoperative management with cast im-
mobilization and operative treatment with closed reduction
and percutaneous pinning (CRPP), open reduction internal
fixation (ORIF), and primary arthrodesis.22 Cast immobi-
lization is generally reserved for sprains in which weight-
bearing x-rays and stress views do not demonstrate dis-
placement.! Nonoperative treatment has been reported to
yield satisfactory results for non-displaced injuries, even
in athletes.23 For unstable Lisfranc injuries and those with
displacement (2-5 mm), operative management has been
reported to be the standard of care due to poor outcomes
associated with nonoperative treatment.22 Closed reduc-
tion and percutaneous pinning with K-wires is another sur-
gical option. However, screw fixation has been documented
to be more rigid and stable in biomechanical studies and
only the lateral column has been reported to be satisfacto-
rily stabilized with K-wire pinning.2224

Specific strategies for operative fixation of Lisfranc in-
juries have been proposed including open reduction inter-
nal fixation with dorsal plates, transarticular screws, sur-
gical staples, suture buttons, k-wires, and primary
arthrodesis. While the optimal surgical option is still de-
bated, the two main open surgical treatment options are
ORIF and primary arthrodesis. The results of studies com-
paring the two methods have yielded mixed results in terms
of which option produces more favorable outcomes. A
prospective randomized control trial by Henning et al.

demonstrated no difference in outcome scores between
ORIF and arthrodesis, however, there was an increase in
the rate of subsequent procedures reported in the ORIF
group with hardware removal cited as the primary reason
for reoperations.2> A meta-analysis by Smith et al. noted
similar findings based on the available literature but docu-
mented one of their limitations as a lack of large prospec-
tive comparative trials due to the low incidence of Lisfranc
injuries.26 In another study, Barnds et al. concluded pri-
mary arthrodesis to be more costly and associated with an
increased rate of complications compared to ORIF.27 Con-
trary to Barnds et al., other studies have determined pri-
mary arthrodesis to be favorable compared to ORIF with
the arthrodesis group having higher American Orthopedic
Foot and Ankle (AOFAS) scores, a better rate of returning to
work-related duties, shorter surgical times, and fewer com-
plications.28.29 Regardless of the surgical treatment option,
the precise anatomic reduction has been well documented
to be the most important factor in achieving favorable out-
comes following surgery.30

Hardware removal is commonly performed in the
months following ORIF for Lisfranc injuries.3! Indications
for hardware removal include painful hardware, hardware
loosening, infection, hardware breakage or preemptive re-
moval to allow for joint motion, and avoidance of hardware
failure complications.31:32 In a 2018 study comparing Lis-
franc injury management, Barnds et al. determined patients
with ORIF had a significantly higher rate of hardware re-
moval (43.6% vs. 18.4%, p < 0.001) than patients with a pri-
mary arthrodesis.2’ Additionally, Henning et al. reported
hardware removal as standard protocol for all patients with
Lisfranc injuries treated with ORIF.2> Kellam et al. further
demonstrated that hardware removal was associated with
an overall complication rate of 9.6% including unexpected
reoperations, readmissions, wound healing delay, infection,
continuing pain, nerve injury, and fracture.33 However, this
study included all types of hardware removal and was not
specific to hardware removal after ORIF for Lisfranc in-
juries. In another study investigating Lisfranc removal of
hardware, the rate of deep peroneal nerve injury rose from
11% after the initial fixation surgery to 23% after the re-
moval of hardware.34 Removal of hardware for Lisfranc is
not without risks of possible loss of reduction, secondary
osteoarthritis, and deformity.3> Other disadvantages in-
clude greater anesthesia time, increased time off work, de-
lay in rehabilitation, and while there is a theoretical benefit
of optimizing motion and midfoot biomechanics, these
benefits remain unproven.3¢ Each of these factors are im-
portant to consider when choosing between ORIF and pri-
mary arthrodesis.

The controversy surrounding the optimal fixation
method still remains in part due to the heterogeneous na-
ture of Lisfranc injuries, which present with a wide range
of severities, varying instability patterns, and different lev-
els of intraarticular damage. In a 2019 study examining im-
plant fixation stability following a simulated Lisfranc in-
jury, Ho et al. demonstrated a novel Lisfranc plate to have
comparable stability to transarticular screws in terms of
motion across the Lisfranc joint.37 Additionally, a 2020
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Figure 7. Postoperative radiographs at the 6-week follow up include (a) AP, (b) oblique, and (c) lateral of the
right foot demonstrating definitive treatment of ligamentous Lisfranc injury with staple and screw fixation.

study by Scofield et al. reported patients treated with a Lis-
franc screw in addition to joint-preserving dorsal fixation
using staples or plates had comparable outcomes scores to
patients treated with transarticular screws.38 Although dif-
ferent construct types can be used, direct visualization is
necessary to help identify instability patterns and assist
with obtaining a stable anatomic reduction to improve pa-
tient outcomes. 539

In this particular case, surgical management was chosen
for our patient due to the unstable nature of the ligamen-
tous Lisfranc injury, which would result in long-term dis-
ability if treated nonoperatively.?0 Although similar func-
tional outcomes have been reported, ORIF was selected due
to concerns of forefoot stiffness, loss of metatarsal arch, de-
velopment of pseudoarthrosis, difficulty wearing shoes, and
sympathetic dystrophy associated with primary arthrode-
sis.#! Additionally, when compared to primary arthrode-
sis, ORIF is a cartilage-sparing procedure that preserves
the joint, and our active, healthy, 23-year-old construction
worker did not have extensive articular cartilage damage
upon injury assessment during the index procedure or ev-
idence of pre-existing midfoot arthritis, which would have

directed us to perform a primary arthrodesis as a more fa-
vorable option.%38 Interosseous transarticular solid-screw
fixation across the intercuneiform joint was utilized to
rigidly hold reduction to allow the ligaments to heal. 2 A
Lisfranc screw is routinely placed for the reduction and sta-
bilization of diastases between the medial cuneiform and
the base of the second metatarsal after a ligamentous Lis-
franc injury.43 However, when all involved TMT and in-
tertarsal joints were stressed intraoperatively for our pa-
tient, instability was noted in the 27 and 34 TMT joints
as well as both intercuneiform joints but there was no evi-
dence of instability or disruption of dorsal structures at the
15t TMT joint. Therefore, fixation across the 15t TMT joint
was not felt to be warranted. Although extraarticular dor-
sal plate fixation was an option to address the 274 and 3'd
TMT joint, the 2-legged nitinol compression staples were
the surgeon’s preference and were specifically selected for
their ease of use, low profile, and maximization of joint
stability after reduction.4445 The articular surfaces at the
TMT joints were intact and therefore these joints were pre-
served. A single screw was used across the intercuneiform
joints as this provided stable fixation with minimal addi-
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tional soft tissue disruption. By stabilizing the 27d and 3rd
TMT joints as well as the intercuneiform joints, the me-
dial column was reduced to the middle column, and a sta-
ble construct was achieved. This obviated the need for an
additional screw across the medial cuneiform to the base
of the 21 metatarsal. In addition, due to the skin tenting
caused by the foreign body object, the tenuous dorsal soft
tissue of the midfoot was noted during the initial proce-
dure after opening and exploring the dorsal capsular tissue
space.46 Therefore, prominent hardware such as an extraar-
ticular dorsal plate was avoided in the second procedure to
maintain the integrity of the thin soft tissue of the dorsal
foot and prevent the possibility of wound dehiscence due to
skin breakdown.4748

It is interesting to note that there is a lack of consensus
amongst orthopaedic trauma surgeons and foot and ankle
specialists regarding the terminology to describe primary
arthrodesis and ORIF of the foot. Traditionally, arthrodesis
has been reserved to describe the removal of cartilage and
fusion of a joint while ORIF has been used to encompass
all other fixation methods utilizing plates and screws across
joints. However, in situations where the cartilage is pre-
served and temporary stabilization of the joint is obtained
through fixation, there is ambiguity in describing this as
either ORIF or primary arthrodesis. Although cartilage has
not been removed, some surgeons may view the joint as
fused due to reduced motion until the hardware is removed
while others may regard arthrodesis as a misnomer for this
type of procedure. Therefore, we propose the use of the
new term “open reduction internal stabilization (ORIS)” to
describe the stabilization of a joint without removing car-
tilage. This nomenclature may also be helpful in clearly
delineating surgeries in other joints where cartilage is pre-
served and hardware is placed including sacroiliac joint
screw fixation.

CONCLUSION

Mimicking a surgical transection, a direct Lisfranc ligament
injury via a sharp object puncture through the plantar sur-

face of the midfoot is a rare condition, which may result
in long-term disability if missed or untreated. The initial
surgery for our patient focused on removal of the foreign
body object, irrigation and debridement of the wound site,
injury assessment, and closed treatment of the injury site
after reduction. Definitive treatment of the dislocated TMT
joints associated with the Lisfranc ligament injury entailed
the utilization of a cortical compression screw lagged by
technique and staple fixation. This case report highlighted
the difficulties of removing a large foreign body object, the
importance of planning staged procedures, and the intraop-
erative techniques used to obtain an optimal outcome.

ACKNOWLEDGMENT

None

AUTHOR CONTRIBUTIONS

W.S.: Study design, Editing manuscript, Final manuscript
approval

A.P.: Chart review, Image formatting, Writing manuscript,
Editing manuscript

M.W.: Literature review, Writing manuscript, Editing man-
uscript

N.G.: Literature review, Chart review, Writing manuscript
W.S.: Study design, Editing manuscript, Final manuscript
approval

DISCLOSURES

All conflicts of interest have been identified, and there has
been no significant financial support or funding for this
work that could have influenced its outcome.

ADDITIONAL INFORMATION

IRB exemption was given by Tulane University Human Re-
search Protection Office for Study Reference#: 2022-463

Orthopedic Reviews 8



A Rare Case of a Lisfranc Ligament Transection

REFERENCES

1. Desmond EA, Chou LB. Current concepts review:
Lisfranc injuries. Foot Ankle Int. 2006;27(8):653-660.
doi:10.1177/107110070602700819

2. Lau S, Bozin M, Thillainadesan T. Lisfranc fracture
dislocation: a review of a commonly missed injury of
the midfoot. Emerg Med J. 2017;34(1):52-56. doi:10.1
136/emermed-2015-205317

3. Welck MJ, Zinchenko R, Rudge B. Lisfranc injuries.
Injury. 2015;46(4):536-541. doi:10.1016/j.injury.201
4.11.026

4. Vuori JP, Aro HT. Lisfranc joint injuries: trauma
mechanisms and associated injuries. ] Trauma.
1993;35(1):40-45. doi:10.1097/00005373-19930700
0-00007

5. Englanoff G, Anglin D, Hutson HR. Lisfranc
fracture-dislocation: a frequently missed diagnosis in
the emergency department. Ann Emerg Med.
1995;26(2):229-233. doi:10.1016/s0196-0644(95)7015
6-7

6. Yan A, Chen SR, Ma X, Shi Z, Hogan M. Updates on
Lisfranc Complex Injuries. Foot ankle Orthop.
2021;6(1):247301142098227. doi:10.1177/2473011420
982275

7. Thompson MC, Mormino MA. Injury to the
tarsometatarsal joint complex. ] Am Acad Orthop
Surg. 2003;11(4):260-267. d0i:10.5435/00124635-2003

07000-00005

8. Nery C, Réssio C, Alloza JFM. Subtle Lisfranc joint
ligament lesions: surgical neoligamentplasty
technique. Foot Ankle Clin. 2012;17(3):407-416. doi:1
0.1016/j.fc1.2012.06.003

9. de Palma L, Santucci A, Sabetta SP, Rapali S.
Anatomy of the Lisfranc joint complex. Foot Ankle
Int. 1997;18(6):356-364. doi:10.1177/1071100797018
00609

10. Solan MC, Moorman CT III, Miyamoto RG, Jasper
LE, Belkoff SM. Ligamentous restraints of the second
tarsometatarsal joint: a biomechanical evaluation.
Foot Ankle Int. 2001;22(8):637-641. d0i:10.1177/1071
10070102200804

11. Panchbhavi VK, Molina D 1V, Villarreal J, Curry
MC, Andersen CR. Three-dimensional, digital, and
gross anatomy of the Lisfranc ligament. Foot Ankle
Int. 2013;34(6):876-880. d0i:10.1177/1071100713477
635

12. Stgdle AH, Hvaal KH, Enger M, Brggger H,
Madsen JE, Ellingsen Husebye E. Lisfranc injuries:
Incidence, mechanisms of injury and predictors of
instability. Foot Ankle Surg. 2020;26(5):535-540. doi:1
0.1016/j.fas.2019.06.002

13. Hardcastle P, Reschauer R, Kutscha-Lissberg E,
Schoffmann W. Injuries to the tarsometatarsal joint.
Incidence, classification and treatment. J Bone Joint
Surg Br. 1982;64-B(3):349-356. do0i:10.1302/0301-620
X.64b3.7096403

14. Sheibani-Rad S, Coetzee JC, Giveans MR,
DiGiovanni C. Arthrodesis versus ORIF for Lisfranc
fractures. Orthopedics. 2012;35(6):e868-73. doi:10.39
28/01477447-20120525-26

15. Raz R, Miron D. Oral ciprofloxacin for treatment
of infection following nail puncture wounds of the
foot. Clin Infect Dis. 1995;21(1):194-195. doi:10.1093/

16. Eron LJ]. Targeting lurking pathogens in acute
traumatic and chronic wounds. J Emerg Med.
1999;17(1):189-195. doi:10.1016/s0736-4679(98)0014
9-8

17. Kacou AD, Sié EJB, Bamba I, Traoré A, Lambin Y.
Lisfranc injury caused by a pedal brake perforating
the foot. Can J Surg. 2009;52(3):E64-5. https://pubme
d.ncbi.nlm.nih.gov/19503651/

18. Kurtulmusg T, Saglam N, Saka G, Imam M, Akpinar
F. Tips and tricks in the diagnostic workup and the
removal of foreign bodies in extremities. Acta Orthop
Traumatol Turc. 2013;47(6):387-392. doi:10.3944/aot
t.2013.2979

19. Oztiirk AM, Aljasim O, $anlidag G, Tagbakan M.
Retrospective evaluation of 377 patients with
penetrating foreign body injuries: a university
hospital experience (a present case of missed sponge
foreign body injury). Turkish ] Med Sci.
2021;51(2):570-582. doi:10.3906/sag-2006-34

20. Weber EJ. Plantar puncture wounds: a survey to
determine the incidence of infection. J Accid Emerg
Med. 1996;13(4):274-277. doi:10.1136/emj.13.4.274

21. Rubin G, Chezar A, Raz R, Rozen N. Nail puncture
wound through a rubber-soled shoe: a retrospective
study of 96 adult patients. ] Foot Ankle Surg.
2010;49(5):421-425. doi:10.1053/j.jfas.2010.06.017

Orthopedic Reviews


https://doi.org/10.1177/107110070602700819
https://doi.org/10.1136/emermed-2015-205317
https://doi.org/10.1136/emermed-2015-205317
https://doi.org/10.1016/j.injury.2014.11.026
https://doi.org/10.1016/j.injury.2014.11.026
https://doi.org/10.1097/00005373-199307000-00007
https://doi.org/10.1097/00005373-199307000-00007
https://doi.org/10.1016/s0196-0644(95)70156-7
https://doi.org/10.1016/s0196-0644(95)70156-7
https://doi.org/10.1177/2473011420982275
https://doi.org/10.1177/2473011420982275
https://doi.org/10.5435/00124635-200307000-00005
https://doi.org/10.5435/00124635-200307000-00005
https://doi.org/10.1016/j.fcl.2012.06.003
https://doi.org/10.1016/j.fcl.2012.06.003
https://doi.org/10.1177/107110079701800609
https://doi.org/10.1177/107110079701800609
https://doi.org/10.1177/107110070102200804
https://doi.org/10.1177/107110070102200804
https://doi.org/10.1177/1071100713477635
https://doi.org/10.1177/1071100713477635
https://doi.org/10.1016/j.fas.2019.06.002
https://doi.org/10.1016/j.fas.2019.06.002
https://doi.org/10.1302/0301-620x.64b3.7096403
https://doi.org/10.1302/0301-620x.64b3.7096403
https://doi.org/10.3928/01477447-20120525-26
https://doi.org/10.3928/01477447-20120525-26
https://doi.org/10.1093/clinids/21.1.194
https://doi.org/10.1093/clinids/21.1.194
https://doi.org/10.1016/s0736-4679(98)00149-8
https://doi.org/10.1016/s0736-4679(98)00149-8
https://pubmed.ncbi.nlm.nih.gov/19503651/
https://pubmed.ncbi.nlm.nih.gov/19503651/
https://doi.org/10.3944/aott.2013.2979
https://doi.org/10.3944/aott.2013.2979
https://doi.org/10.3906/sag-2006-34
https://doi.org/10.1136/emj.13.4.274
https://doi.org/10.1053/j.jfas.2010.06.017

A Rare Case of a Lisfranc Ligament Transection

22. Eleftheriou KI, Rosenfeld PF, Calder JDF. Lisfranc
injuries: an update. Knee Surg Sports Traumatol
Arthrosc. 2013;21(6):1434-1446. doi:10.1007/s0016
7-013-2491-2

23. Nunley JA, Vertullo CJ. Classification,
investigation, and management of midfoot sprains:
Lisfranc injuries in the athlete. Am J Sports Med.
2002;30(6):871-878. doi:10.1177/03635465020300061
901

24. Lee CA, Birkedal JP, Dickerson EA, Vieta PA, Webb
LX, Teasdall RD. Stabilization of Lisfranc joint
injuries: a biomechanical study. Foot Ankle Int.
2004;25(5):365-370. d0i:10.1177/10711007040250051
5

25. Henning JA, Jones CB, Sietsema DL, Bohay DR,
Anderson JG. Open reduction internal fixation versus
primary arthrodesis for lisfranc injuries: a
prospective randomized study. Foot Ankle Int.
2009;30(10):913-922. doi:10.3113/fai.2009.0913

26. Smith N, Stone C, Furey A. Does Open Reduction
and Internal Fixation versus Primary Arthrodesis
Improve Patient Outcomes for Lisfranc Trauma? A
Systematic Review and Meta-analysis. Clin Orthop
Relat Res. 2016;474(6):1445-1452. doi:10.1007/s1199

9-015-4366-y

27. Barnds B, Tucker W, Morris B, et al. Cost
comparison and complication rate of Lisfranc injuries
treated with open reduction internal fixation versus
primary arthrodesis. Injury. 2018;49(12):2318-2321.d
0i:10.1016/j.injury.2018.10.002

28. Qiao YS, Li JK, Shen H, et al. Comparison of
Arthrodesis and Non-fusion to Treat Lisfranc
Injuries. Orthop Surg. 2017;9(1):62-68. doi:10.1111/0
s.12316

29. Han PF, Zhang ZL, Chen CL, Han YC, Wei XC, Li
PC. Comparison of primary arthrodesis versus open
reduction with internal fixation for Lisfranc injuries:
Systematic review and meta-analysis. ] Postgrad Med.
2019;65(2):93-100. doi:10.4103/jpgm.JPGM 414 18

30. Teng AL, Pinzur MS, Lomasney L, Mahoney L,
Havey R. Functional outcome following anatomic
restoration of tarsal-metatarsal fracture dislocation.
Foot Ankle Int. 2002;23(10):922-926. d0i:10.1177/107
110070202301006

31. Buda M, Kink S, Stavenuiter R, et al. Reoperation
Rate Differences Between Open Reduction Internal
Fixation and Primary Arthrodesis of Lisfranc Injuries.
Foot Ankle Int. 2018;39(9):1089-1096. d0i:10.1177/10
71100718774005

32. VanPelt MD, Athey A, Yao J, et al. Is Routine
Hardware Removal Following Open Reduction
Internal Fixation of Tarsometatarsal Joint Fracture/
Dislocation Necessary? J Foot Ankle Surg.
2019;58(2):226-230. doi:10.1053/j.jfas.2018.08.016

33. Kellam PJ, Harrast J, Weinberg M, Martin DF,
Davidson NP, Saltzman CL. Complications of
Hardware Removal. ] Bone Joint Surg Am.
2021;103(22):2089-2095. doi:10.2106/jbjs.20.02231

34. Meyerkort D], Gurel R, Maor D, Calder JDF. Deep
Peroneal Nerve Injury Following Hardware Removal
for Lisfranc Joint Injury. Foot Ankle Int.

2020;41(3):320-323. d0i:10.1177/1071100719893699

35. Ly TV, Coetzee JC. Treatment of primarily
ligamentous Lisfranc joint injuries: primary
arthrodesis compared with open reduction and
internal fixation. A prospective, randomized study. J
Bone Joint Surg Am. 2006;88(3):514-520. doi:10.2106/j
bjs.e.00228

36. Rhodes A, Elliot R, Marsland D. Elective removal
of metalwork following Lisfranc injury fixation:
Results of a national consensus survey of practice.
Foot (Edinb). 2021;47:101811. doi:10.1016/j.foot.202
1.101811

37. Ho NC, Sangiorgio SN, Cassinelli S, et al.
Biomechanical comparison of fixation stability using
a Lisfranc plate versus transarticular screws. Foot
Ankle Surg. 2019;25(1):71-78. d0i:10.1016/j.fas.2017.0
8.004

38. Scofield HO, Lam KC, Stautberg EF III, Weiss WM,
Mahmoud AM, Panchbhavi VK. Outcomes of Lisfranc
Injuries Treated with Joint-Preserving Fixation.
Indian J Orthop. 2020;54(5):594-598. doi:10.1007/s43
465-020-00070-1

39. Weatherford BM, Bohay DR, Anderson JG. Open
Reduction and Internal Fixation Versus Primary
Arthrodesis for Lisfranc Injuries. Foot Ankle Clin.
2017;22(1):1-14. d0i:10.1016/j.fc1.2016.09.002

40. Watson TS, Shurnas PS, Denker J. Treatment of
Lisfranc joint injury: current concepts. ] Am Acad
Orthop Surg. 2010;18(12):718-728. doi:10.5435/00124
635-201012000-00002

41. Mulier T, Reynders P, Dereymaeker G, Broos P.
Severe Lisfrancs injuries: primary arthrodesis or
ORIF? Foot Ankle Int. 2002;23(10):902-905. doi:10.11
77/107110070202301003

42. Lewis JS Jr, Anderson RB. Lisfranc Injuries in the
Athlete. Foot Ankle Int. 2016;37(12):1374-1380. doi:1
0.1177/1071100716675293

Orthopedic Reviews

10


https://doi.org/10.1007/s00167-013-2491-2
https://doi.org/10.1007/s00167-013-2491-2
https://doi.org/10.1177/03635465020300061901
https://doi.org/10.1177/03635465020300061901
https://doi.org/10.1177/107110070402500515
https://doi.org/10.1177/107110070402500515
https://doi.org/10.3113/fai.2009.0913
https://doi.org/10.1007/s11999-015-4366-y
https://doi.org/10.1007/s11999-015-4366-y
https://doi.org/10.1016/j.injury.2018.10.002
https://doi.org/10.1016/j.injury.2018.10.002
https://doi.org/10.1111/os.12316
https://doi.org/10.1111/os.12316
https://doi.org/10.4103/jpgm.JPGM_414_18
https://doi.org/10.1177/107110070202301006
https://doi.org/10.1177/107110070202301006
https://doi.org/10.1177/1071100718774005
https://doi.org/10.1177/1071100718774005
https://doi.org/10.1053/j.jfas.2018.08.016
https://doi.org/10.2106/jbjs.20.02231
https://doi.org/10.1177/1071100719893699
https://doi.org/10.2106/jbjs.e.00228
https://doi.org/10.2106/jbjs.e.00228
https://doi.org/10.1016/j.foot.2021.101811
https://doi.org/10.1016/j.foot.2021.101811
https://doi.org/10.1016/j.fas.2017.08.004
https://doi.org/10.1016/j.fas.2017.08.004
https://doi.org/10.1007/s43465-020-00070-1
https://doi.org/10.1007/s43465-020-00070-1
https://doi.org/10.1016/j.fcl.2016.09.002
https://doi.org/10.5435/00124635-201012000-00002
https://doi.org/10.5435/00124635-201012000-00002
https://doi.org/10.1177/107110070202301003
https://doi.org/10.1177/107110070202301003
https://doi.org/10.1177/1071100716675293
https://doi.org/10.1177/1071100716675293

A Rare Case of a Lisfranc Ligament Transection

43. Panchbhavi VK. Orientation of the “Lisfranc
screw.” J Orthop Trauma. 2012;26(11):e221-4. doi:1
0.1097/bot.0b013e31824605dc

44. Schipper ON, Ford SE, Moody PW, Van Doren B,
Ellington JK. Radiographic Results of Nitinol
Compression Staples for Hindfoot and Midfoot
Arthrodeses. Foot Ankle Int. 2018;39(2):172-179. do
i:10.1177/1071100717737740

45. Schipper ON, Ellington JK. Nitinol Compression
Staples in Foot and Ankle Surgery. Orthop Clin North
Am. 2019;50(3):391-399. d0i:10.1016/j.0cl.2019.02.00

3

46. Khan MM, Cheruvu VPR, Krishna D, Laitonjam M,
Minz R, Joshi R. Post-traumatic wounds over the
dorsum of the foot - our experience. Int | Burns
Trauma. 2020;10(4):137-145.

47. Lau S, Howells N, Millar M, De Villiers D, Joseph
S, Oppy A. Plates, Screws, or Combination?
Radiologic Outcomes After Lisfranc Fracture
Dislocation. J Foot Ankle Surg. 2016;55(4):799-802. do
i:10.1053/j.jfas.2016.03.002

48. Ahmed A, Westrick E. Management of Midfoot
Fractures and Dislocations. Curr Rev Musculoskelet
Med. 2018;11(4):529-536. d0i:10.1007/s12178-018-95
18-8

Orthopedic Reviews

11


https://doi.org/10.1097/bot.0b013e31824605dc
https://doi.org/10.1097/bot.0b013e31824605dc
https://doi.org/10.1177/1071100717737740
https://doi.org/10.1177/1071100717737740
https://doi.org/10.1016/j.ocl.2019.02.003
https://doi.org/10.1016/j.ocl.2019.02.003
https://doi.org/10.1053/j.jfas.2016.03.002
https://doi.org/10.1053/j.jfas.2016.03.002
https://doi.org/10.1007/s12178-018-9518-8
https://doi.org/10.1007/s12178-018-9518-8

	Introduction
	Case Presentation
	Initial Care
	Surgical Care
	Procedure 1
	Procedure 2

	Postoperative Care

	Discussion
	Conclusion
	Acknowledgment
	Author Contributions
	Disclosures
	Additional information

	References

