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ABSTRACT 

The Lisfranc ligament joint complex is comprised of the base of the second 
metatarsal, the lateral facet of the medial cuneiform, the first and second 
tarsometatarsal joints, as well as the ligaments spanning the joint. Lisfranc 
injuries have been reported as one of the most commonly misdiagnosed foot 
injuries in both the emergency and outpatient settings. These injuries tend to 
involve the ligamentous structures but can also be associated with fracture 
and/or dislocation. The mechanism of injury can be both high and low 
energy.  The lower energy mechanism of Lisfranc injury is commonly a result 
of the foot dynamic twisting or abduction, creating excessive stress on the 
ligaments and bones of the midfoot. When displaced, potential injury or 
impingement on neurovascular structures may warrant an immediate closed 
reduction, as it is important to achieve near anatomic alignment to prevent 
skin necrosis or neurovascular complications. 
This manuscript presents the novel use of a widely accepted distraction 
technique used for ankle fracture reduction, modified to allow the reduction 
of midfoot joint dislocations. Utilizing a gauze roll and an IV pole, both of 
which are readily available in the clinical and emergency department 
setting, this technique has proven successful in clinical practice without 
resultant complications. A gauze roll is affixed to the first and second digit 
to provide axial traction at the second metatarsal. The free ends are then 
attached to a point of stability and the foot is placed in gravity-assisted 
traction. A reduction of the Lisfranc dislocation is then obtained by traction 
of the second metatarsal via an indirect focus at the central point of 
instability within the midfoot. This injury can then be immediately splinted in 
this reduced position to provide stability until operative fixation can be 
achieved. 
The use of the modified Quigley maneuver is highly efficient in reducing 
displaced Lisfranc injuries and midfoot dislocations. With simple 
modifications of the previously described technique, near-anatomic 
reduction of midfoot dislocations can be achieved without the need for more 
invasive techniques currently described in literature. This technique provides 
the practitioner with an additional tool to safely stabilize this inherently 
unstable injury until more appropriate intervention can be performed.  
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Abbreviations:  
PVD: peripheral vascular disease 
 

Introduction: 
Lisfranc injuries are defined as bony or ligamentous 
trauma causing displacement of one or more metatarsals 
at the tarsus complex. The term was first coined after 
Jaque Lisfranc de Saint-Martin, a French military surgeon 
and gynecologist, described the injury pattern and 
amputation through the midfoot1. The disruption of the 
Lisfranc ligament is caused when excessive kinetic energy 
is applied, directly or indirectly, to the midfoot and is 
often associated with traumatic mechanisms of injury. 
Pain, progressive deformity, and loss of function are 
common sequela in the event of delayed or missed 
diagnosis and appropriate treatment. 
 
Studies have reported that 20% of Lisfranc injuries are 
missed on initial examination, particularly due to the 
complex anatomy and reliance on radiographs alone for 
subtle injuries1. Non-operative treatment may be 
employed for less severe disruptions with < 2 mm of 
displacement2. Surgical management is indicated in the 
setting of displaced fractures or those involving 
dislocation3. Lisfranc injuries specifically involve a 
disruption of the interosseous ligament between the 
medial cuneiform and second metatarsal base, the 
strongest ligamentous connection in the midfoot. The 
dorsal midfoot ligaments tend to be the weakest in 
comparison to the plantar and interosseous ligaments4. 
Due to these inherent characteristics, injuries to this area 
typically result in a dorsal dislocation of the forefoot 
upon the midfoot and may present with fractures of the 
osseous structures comprising the Lisfranc joint.  
 
The dorsal neurovascular bundle is typically located in 
close proximity to the Lisfranc joint. Acute Lisfranc 
fracture/dislocations should therefore be promptly 
reduced and stabilized to avoid neurovascular 
compromise to the foot5. Due to the innate instability of 
Lisfranc injury, most require operative management, 
however soft tissue compromise and severe edema may 
delay surgical intervention.  Potential tendon interposition 
and bone fragmentation may impede anatomic reduction 
of Lisfranc injuries, which serves as an indication for open 
reduction with either internal fixation or arthrodesis5,6,7.  
 
Current techniques described for closed reduction of 
midfoot and metatarsal fracture patterns include manual 
traction, finger traps, or a more invasive method of 
percutaneous wire fixation with axial traction8. The key 
to the reduction is the second metatarsal, which should be 
realigned to allow the adjacent metatarsals and 
cuneiforms to reduce7. T. B. Quigley originally described 
a technique in 1959 for difficult ankle fracture reduction, 
which was modified in 2015 for use with rolled gauze9,10. 
In describing this method, the authors advocated for its 
use in the absence of fracture to the first or second 
metatarsals or cuneiforms9. To date, there have been no 
reports utilizing the Quigley reduction maneuver for 
midfoot or distal foot fractures. 

There is a paucity of literature describing closed 
reduction techniques for acute traumatic midfoot 
dislocations and metatarsal fractures. We propose a 
novel technique that modifies the Quigley technique for 
use in Lisfranc injuries and metatarsal fracture/dislocation 
by principles similar to those of finger trap reduction. 
Specifically, we aim to establish an alternative technique 
for reduction of Lisfranc injuries with equipment and 
materials readily available in community emergency 
departments and urgent care settings. 
 

Methods: 
Patients presenting with midfoot dislocations in the acute 
setting were included in this study. Initial examination was 
performed on the affected foot to evaluate for any soft 
tissue compromise or presence of underlying peripheral 
vascular disease (PVD). The use of this technique is 
contraindicated in the setting of any digital neurovascular 
compromise or PVD. No numerical data was collected in 
this study; instead, the success of the reduction technique 
was assessed qualitatively through radiographic 
evaluation of post-reduction imaging. As evidenced by 
post-reduction films, the anatomic alignment of midfoot 
joints served as the primary measure of success using the 
modified Quigley technique. 
 

Technique: 
The patient is prepared for reduction with conscious 
sedation or anesthetizing the injured area with the use of 
a hematoma block. Once adequate anesthesia is 
confirmed, the foot is prepared for reduction. A gauze 
roll is unraveled and grasped at the midline. This is then 
brought from dorsal to plantar between the first and 
second digit and looped dorsally around the first two 
toes (Fig. 1). The free ends are then pulled taut and 
attached to an IV pole, or point of stability, at the end of 
the hospital bed or operating table to suspend the leg. 
The foot is suspended for 2-3 minutes followed by manual 
reduction maneuvers that can be assisted with direct 
fluoroscopy (Fig. 2).  
 
Based on the theory of ligamentotaxis, for traction to be 
effective, it must be balanced by counter traction 
provided by the ligaments and soft tissue surrounding the 
bone11. A plantar force may be applied to the forefoot 
at this time to exaggerate the subluxation, recreating the 
mechanism of injury12 (Fig 3.) In injuries that exhibit a 
more difficult reduction, a counterforce can be provided 
with weights placed around the ankle. This can assist in a 
supplemental downward force that can complement 
gravity in the linear expansion of the midfoot (Fig 4). The 
reduced foot may then be immediately splinted in this 
reduced position while remaining in traction. Given the 
inherent instability, this injury will typically require 
prompt stabilization and surgical fixation for improved 
prognosis and anatomic reduction. In the operating room 
setting, percutaneous K-wire fixation may be utilized to 
assist in the maintenance of reduction until definitive 
fixation can be performed6. 
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Figure 1: A gauze roll is unraveled and grasped at the midline, brought from dorsal to plantar between the first and 
second digits, and looped dorsally around the first and second toes. 
 

 
Figure 2: The free ends of the gauze roll are tightened and attached to an IV pole at the end of the hospital bed or 
operating table to suspend the leg. 
 

 
Figure 3: Plantar to dorsal counterforce applied to the forefoot to exaggerate the subluxation, recreating the mechanism 
of injury.  
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Figure 4: Additional counterforce is provided with weights placed around the ankle for injuries with difficult reduction. 
 

Discussion: 
There are various methods for definitive fixation of 
Lisfranc injuries. However, experts agree that anatomical 
reduction is essential in ensuring optimal long-term 
outcomes13-18. Reduction may be achieved acutely in 
clinical practice or community emergency department 
settings utilizing this modified Quigley technique. 
Alternatively, this technique may also be beneficial pre-
operatively or intra-operatively prior to definitive 
fixation.  
 
The second metatarsal is considered the "keystone" of the 
entire midfoot complex because of its anatomic position 
securely nested between the medial and lateral 
cuneiforms. A transverse ligamentous connection exists 
between the bases of the lateral four metatarsals; 
However, no transverse ligament exists between the first 
and second metatarsal bases. The joint capsule and 
dorsal ligaments are solely responsible for support on the 
dorsal surface of the Lisfranc joint19,20,21. The “keystone” 
nesting of the second metatarsal into the cuneiform forms 
the crucial relationship that supports the entire 
tarsometatarsal articulation22 (Fig. 5). However, this 
unique anatomy provides a “weak link” that is prone to 
injury when stressed23. Consequently, our closed reduction 
approach emphasizes targeting of the second metatarsal 
as the focal point for achieving an effective reduction. 

 
Figure 5: Bones of the foot demonstrating the Lisfranc 
joint complex. The “keystone” nesting of the second 
metatarsal between the cuneiforms is further portrayed 
(circle)23. 
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Utilization of this method has resulted in acceptable 
reduction of Lisfranc joint fracture/dislocations 
performed in the acute setting. Traction applied at the 
second digit allows for axial traction along the second 
metatarsal due to the stout ligamentous attachments at 
the metatarsophalangeal joint level. This, in turn, provides 
distraction of the dislocation at the tarsometatarsal level 
and allows re-nesting of the “keystone” of the midfoot by 
relocating the second metatarsal base between the 

medial and lateral cuneiforms (Fig. 6). This allows for 
expedited stabilization of the Lisfranc or midtarsal joints 
while minimizing complications and soft tissue 
compromise. This reduction technique may be applied to 
many specialties to improve the quality of acute midfoot 
and metatarsal fracture reduction in daily practice 
including those in trauma, emergency medicine, 
orthopedics, and podiatry.  
 

 

 
Figure 6: Midfoot dislocation with disruption of the Lisfranc complex (A) and Post-reduction (B) radiographs showing 
restoration of anatomical relationship of the Lisfranc complex (Circle).  
 
Soft tissue relaxation to restore overall foot length aids 
in the reduction of these difficult dislocations to the 
midfoot, based on the principles of ligamentotaxis. Finger 
traps are commonly utilized in the reduction of forearm 
and hand fractures for this reason24. These same 
principles may be applied to the fracture/dislocations of 
the midfoot. Gravity provides the counter-traction to 
disimpact and aids in the realignment of the dislocation 
by ligamentotaxis25 (Fig. 2). In 2016, Southerland et. al. 
described a closed reduction technique for Lisfranc 
injuries with the use of 7/64 or 3/32 Steinmann pins and 
gauze roll. This axial traction method focused on using the 
longitudinal distraction of the second metatarsal to 
restore the “keystone” of the Lisfranc joint complex8. 
However, this technique requires use of the operating 
room. In contrast, utilization of the modified Quigley 
maneuver offers a significant advantage as it can be 
performed anywhere, including the emergency room or 
clinical settings, where these injuries are typically 
encountered. The use of readily available and widely 
accessible materials promotes the use of the modified 
Quigley reduction technique as a practical alternative for 
managing Lisfranc injuries outside of the operating room. 
 
After immediate reduction and stabilization, nearly all 
Lisfranc injuries require operative treatment for definitive 
fixation. This, in turn, limits our long-term follow-up as to 

the quality of the initial reduction. However, we were 
able to devise that an initial reduction to near anatomic 
alignment showed no incidence of soft tissue or 
neurovascular compromise. In regard to forefoot fracture 
without midfoot involvement, axial traction applied to the 
distal aspect of the foot may allow for the reduction of 
shortened and displaced metatarsal fractures with this 
same method.  
 

Conclusion: 
This technique utilizes equipment available at all 
healthcare facilities, where reduction instrumentation or 
multiple physicians may not be readily available. This 
technique can also be performed with local anesthesia 
only. Furthermore, this can be used in anatomic reduction 
of these dislocations in the operative setting by use of a 
sterile gauze roll in preparation for fixation. Our method 
is inexpensive, repeatable, and effective for reducing an 
unstable injury to preclude soft tissue complications. This 
is not a proven, statistically supported procedure. Hence, 
further research is required to validate applicability, 
effectiveness, and safety in large case series before a 
routine recommendation is provided for the procedure. 
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