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INTRODUCTION 
The articulation between the tarsal bones (cuneiforms 
C1 to C3 and cuboid) and metatarsal bones (M1 to M5) 
forms the Lisfranc joint. The medial cuneiform (C1) and 
second metatarsal (M2) are connected by the three 
components of the Lisfranc ligament [1]. The name of 
the tarsometatarsal joint (TMT) comes from the name of 
a French surgeon serving in Napoleon’s army, Jacques 
Lisfranc. He described a method involving quick am-
putation of the foot through the TMT joint [2]. A range 
of midfoot and tarsometatarsal (TMT) joint lesions are 
referred to as “Lisfranc injuries.” These lesions can be 
as basic as a single joint injury or as complex as many 
fractures disrupting multiple distinct joints [3, 4]. Lis-
franc injuries are rare fractures. It is estimated that they 
constitute approximately 0.2% of all fractures [3]. The 
incidence of this injury is estimated to be 1 in 55,000 
people [1,5]. However, some studies suggest that the 
incidence is higher and the underestimation is due to 
the misdiagnosis of some cases [6]. Lisfranc injuries are 

more often caused by high-energy injuries, mainly as a 
result of traffic accidents, but they can also occur as a 
result of low-energy trauma, the most common cause of 
which in this case is practicing sports. The group most 
exposed to this type of injury are men, who suffer from 
it 2–4 times more often [3,7,8]. A big problem is the fact 
that up to 20% of cases are misdiagnosed or the correct 
diagnosis is made too late [5]. This may lead to serious 
health consequences such as poor treatment results, 
metatarsal instability, post-traumatic degenerative 
changes, chronic pain, and motor dysfunction of the 
foot [5,9,10]. 

AIM
The purpose of this review is to present the current 
literature on the correct diagnosis of Lisfranc injuries 
and the most common diagnostic problems in this 
type of injury in order to reduce the risk of an incorrect 
diagnosis or its delay.
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MATERIALS AND METHODS
A literature search was conducted in February and March 
2024. Databases such as PubMed, Web of Science, and 
Google Scholar were used. The following phrases were in-
cluded in the search: “Lisfranc,” “injury,” “tarsometatarsal,” 
“joint,” and “diagnosis.” Individually and in combination, 
they were checked in the databases. After checking 
the titles and abstracts, articles that did not meet the 
thematic criteria were removed because they did not 
correspond to the topic of our work, which focuses on 
assessing diagnostic possibilities of Lisfranc injury, the 
most common misdiagnosis errors, and how to deal with 
them. We carefully analyzed the remaining publications 
to determine which research studies and reviews were 
the most relevant. Two persons independently assessed 
the review. Inclusion criteria included scientific studies 
on diagnostic possibilities in Lisfranc injuries as well as 
systematic and interventional reviews in this field. The 
search was limited to scientific publications published 
between 2016 and 2024, including key scientific works 
from before this period. 

REVIEW

BRIEF DESCRIPTION OF THE STATE OF 
KNOWLEDGE 

ANATOMY
The tarsometatarsal joint, also called the Lisfranc joint, 
separates the midfoot from the forefoot. It is composed 
of five metatarsal bones (M1–M5), three cuneiform 
bones (C1 C3), and the cuboid bone. The complex also 
includes numerous ligaments [11]. The most import-
ant area of this joint is the location of the base of the 
second metatarsal bone (M2). It is located in the cavity 
formed by all three sphenoid bones (C1–C3). This bone 
connection, supplemented with the Lisfranc ligament 
complex, guarantees stabilization of the entire joint 
and prevents the bones from moving [12,13]. There are 
three groups of ligaments between C1 and M2: plantar 
(PLL), interosseous (ILL) and dorsal (DLL). There is still no 
uniform definition of the Lisfranc ligament. The authors 
are divided and use this term to refer to both the dorsal 
ligament, the interosseous ligament, and sometimes 
the entire complex. All three ligaments connect the 
medial cuneiform bone with the second metatarsal 
bone, and the plantar ligament consists of two bundles, 
one of which connects the medial cuneiform bone with 
the third metatarsal bone. The dorsal ligament is the 
most sensitive to injuries and is also very important in 
assessing damage to the remaining ligaments of this 
complex (Fig. 1) [14, 15]. 

INJURY PATHOLOGIES AND 
CLASSIFICATIONS 
Etiology of the injury 
Lisfranc dislocation most often occurs in the plantar 
flexion position of the foot. The longitudinal and medi-
al/lateral rotational forces most often lead to hyperplan-
tar flexion, which leads to damage to the dorsal Lisfranc 
ligament. These types of injuries are becoming more 
and more common among athletes. The disciplines in 
which such incidents occur include football, baseball, 
basketball, cross-country running, hockey, gymnastics, 
and windsurfing [16, 17].

Lisfranc injury classifications 
In 1909, the first Lisfranc injury classification was devel-
oped. Its authors were Quentyn and Kuss, who created 
three categories for injuries based on radiographic 
evaluation: isolated, divergent, and homolateral. In 
1982 and 1986, this classification was modified, but 
the problem remained that these classifications did 
not significantly influence therapeutic decisions. The 
change occurred in 2002, when the Nunley and Vertullo 
classification linked the stages of injury with therapeutic 
options. This classification focused on the low-energy 
stages of Lisfranc injuries, dividing them into three 
groups [4]. Stage I is a tear of the Lisfranc ligament 
without diastasis; in the second stage, a diastasis of 1 
to 5 mm occurs, but there is no loss of arch height; and 
in the third stage, there is a loss of arch height and the 
diastasis is above 5 mm (Fig. 2) [18]. 

DIAGNOSTIC CAPABILITIES
Subtle injuries constitute the most important diagnostic 
challenge and may contribute to the greatest number 
of misdiagnoses. The 2021 study presented the most 
important problem of diagnosing subtle injuries. It is 
important that patients with subtle Lisfranc injuries (SLI) 
seek orthopedic care much less often and often delay 
contacting a doctor. Many patients with SLI have never 
consulted a specialist and have never been diagnosed. 
Lisfranc injuries may have a non-specific etiology and 
may not present overt symptoms; therefore, their di-
agnosis requires the great vigilance of the consulting 
physician [19-21]. 

Clinical symptoms of Lisfranc and physical examination
High-energy Lisfranc injuries, such as those from traf-
fic accidents, are typically easier to diagnose due to 
the presence of foot deformities, swelling, pain, and 
an inability to walk. Subtle Lisfranc injuries could be 
challenging to diagnose due to the absence of obvious 
deformities. However, there are some key symptoms 
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that indicate these injuries. Patients generally report 
swelling and pain in the midfoot area, as well as pain 
upon manipulation or palpation of the tarsometatarsal 
joints. They often described a sense of “pop” in the mid-
foot after the injury. A characteristic syndrome is also 
plantar ecchymosis at the level of the midfoot. Changed 
sensitivity in the back of the first intermetatarsal space 
can aid in early diagnosis, associated with post-traumat-
ic neuropathy of the medial terminal branch of the deep 
peroneal nerve [8]. These kinds of symptoms typically 
present within 24-48 hours after what might seem like 
relatively minor injuries. Furthermore, patients might 

be unwilling or unable to effectively bear weight on the 
affected foot. Normal walking is usually impossible [1, 
22]. After a visual inspection of the foot for any obvious 
symptoms of a Lisfranc injury, several techniques are 
used to assess the stability and function of the joint. One 
key technique is the pronation-abduction test, where 
the examiner holds the heel stable with one hand and 
pronates the forefoot with the other hand, checking for 
pain or instability in the Lisfranc joint. Another method 
is the ‘piano key’ test, which involves pressing down on 
the metatarsal heads like piano keys to detect abnormal 
movement or pain response, suggesting a possible Lis-

Fig. 1. Anatomy of the Lisfranc Joint Complex. 
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franc injury. It is also required to mention the positive 
gap sign, which is associated with an increase in the 
distance between the hallux and the second finger, 
indicating intercuneiform instability [8]. Additionally, 
the clinician should palpate the midfoot for tenderness, 
especially over the Lisfranc joint complex, and perform 
a passive range of motion test to assess the flexibility 
and integrity of the joints and ligaments in the foot [8].

X-RAYS 
Non-weight bearing radiographs 
Suspected Lisfranc injuries are typically examined by 
using non-weight-bearing (NWB) plain radiographs, 
which include three views: anteroposterior (AP), internal 
oblique, and lateral [4]. These images can reveal more 
evident fracture dislocations, though they often fail to 
detect subtler forms of the injury [23]. Cheng Chen et 
al. conducted a study involving 407 patients. The aim 
was to assess the reliability and diagnostic accuracy 
of conventional radiography for Lisfranc injuries. The 
results show that the classification accuracy, specificity, 
and sensitivity of radiographs for Lisfranc injury were 
83.8%, 90%, and 81.8%, respectively. This indicates the 
limitations of this method, therefore in patients with 
negative results of classic radiography and the coexis-
tence of positive physical symptoms, the diagnostics 
should be extended with another imaging test [24]. 
Also, a 2020 study conducted by Ville T. Ponkilainenn 
et al. showed that the classic non-weight-bearing X-ray 
is not a highly sensitive method for detecting Lisfranc 
injuries. The results showed that 24% of trauma cases 
were missed when analyzing conventional X-rays; 
therefore, the sensitivity was set at 76%. The largest 
number of missed cases involved non-displaced in-
juries. Also, in this case, it was considered necessary 
to expand diagnostic imaging to include other tests 
such as CT [25]. The assessment of radiographs should 
contain several key indicators that must be observed for 
the diagnosis of Lisfranc injuries. On the AP view, first 

metatarsal to second metatarsal diastasis of ≥ 2mm or 
second cuneiform to second metatarsal subluxation 
on the oblique view or anteroposterior view [26, 27]. 
Particular radiographic signs, such as the “fleck” sign, 
which is a small fragment of bone in the space between 
the bases of the first and second metatarsals, suggest 
a Lisfranc ligament avulsion [23].

Weight-bearing radiographs 
Another imaging method is the use of weight-bearing 
(WB) X-rays. However, the disadvantage of this method 
is that it may cause pain in the affected limb, so it is 
suggested to perform them under regional anesthesia 
by blocking the ankle joint. WB X-rays are more effec-
tive than stress views because the force exerted by the 
entire body weight is greater than the force exerted 
manually on the tarsometatarsal joint (TMT) during 
weight-bearing views. Recent developments include a 
specific craniocaudal angulation of 28.9° on AP radio-
graphs, which improves visibility of the Lisfranc joint in 
most patients. In cases where the diagnosis remains un-
certain, WB radiographs of both feet may be performed 
to detect subtle discrepancies [23]. According to a study 
from 2022, bilateral foot WB radiography can success-
fully diagnose the instability of Lisfranc complexes. A 
particular assessment should concern the distance be-
tween the intermediate cuneiform and medial aspect of 
the second metatarsal base. The distance between the 
base of the second metatarsal and the medial cuneiform 
bone is an indicator of instability in the Lisfranc joint 
[28]. Kennelly et. al. indicate greater benefits resulting 
from the greater sensitivity of stress X-rays compared 
to computed tomography in detecting subtle Lisfranc 
injuries. This is highlighted by the fact that up to 54% 
of positive weight-bearing radiographs were equivocal 
or negative on computed tomography [29]. 

COMPUTED TOMOGRAPHY 
 Non-weight-bearing computed tomography (NWBCT)

Fig. 2. The Nunley-Vertullo classification of Lisfranc injuries. 
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aimed to confirm the reliability of using the uninjured 
side as a reference by examining a separate control 
cohort without foot injuries who underwent the same 
WBCT scans. Results suggest that three-dimensional 
WBCT is the most sensitive for detecting instability, 
and the uninjured foot serves as a reliable internal 
control [35]. Most of the WBCT scanners are currently 
equipped with the capability to create 3D multiplanar 
reconstruction. Utilizing information from sequential 
2D transverse slices, scanners rebuild reliable 3D imag-
es of both feet under full body weight’s resistance to 
gravity and with muscle activation [36]. Additionally, 
they guarantee images with high spatial resolution, a 
cost comparable to other imaging methods, and a low 
radiation dose during tests [37]. 

MRI AND USG 
The best method for imaging ligaments is magnetic 
resonance imaging. It is a very useful tool in diagnosing 
Lisfranc injuries because it allows the assessment of the 
entire ligament complex, which facilitates making the 
correct diagnosis [38]. A 2022 study conducted by Kaoru 
Katsukawa demonstrated the effectiveness of magnetic 
resonance imaging in diagnosing acute Lisfranc injuries. 
The problem was the assessment of the dorsal and 
C1-C2 interosseous ligaments, the MRI results of which 
differed from the postoperative description [39]. Ultra-
sound examination is also a useful tool. It enabled the 
assessment of the dorsal Lisfranc ligament. Its greatest 
advantage is the easy availability and low price of the 
test [38]. A 2020 study examined the effectiveness of 
ultrasound imaging of the dorsal ligament of lisfranc 
(DLL) in cadavers. It was shown that ultrasound can 
be used in the diagnosis of subtle Lisfranc injuries. It 
enables the assessment of soft tissues and additionally 
illustrates the joint gap. It can be an important support 
for doctors diagnosing this injury [40].

DISCUSSION 
This article presents diagnostic methods for a Lisfranc in-
jury and analyzes errors leading to an incorrect diagnosis. 
The complex anatomical structure of the Lisfranc joint 
makes it a challenging area for orthopedists to assess. 
Often, these injuries do not present significant clinical 
symptoms, and X-rays may appear normal. Lisfranc injury 
is relatively rare, yet it is characterized by a high frequency 
of misdiagnoses, reaching about 20% of cases [3]. These 
factors increase the likelihood of orthopedic surgeons 
overlooking this injury; thus, injuries to the midfoot should 
prompt vigilance and thorough patient analysis during 
diagnosis. The triviality of such injuries, especially subtle 
ones, often lead patients to downplay their symptoms and 

Computed Tomography (CT) is a tool for identifying 
less obvious dislocations and fractures of the Lisfranc 
joint complex which might not be visible in standard 
radiographs [8]. Additionally, using computed tomog-
raphy after radiography changes primary treatment 
decisions in 21.9% of cases [24]. However, the study 
results demonstrate the limitations of unloaded com-
puted tomography in the diagnosis of subtle Lisfranc 
injuries. In the emergency room, weight-bearing X-rays 
may be particularly useful, as they work particularly well 
for subtle injuries [29]. Although CT scans offer detailed 
bone visualization, they may not accurately identify 
unstable Lisfranc injuries if the scans are conducted 
without bearing weight [30].

Weight-bearing computed tomography (WBCT)
Recently, weight-bearing computed tomography 
(WBCT) has emerged as a recognized method for de-
tailed 3-dimensional (3D) evaluation of foot and ankle 
pathologies. This advanced imaging approach takes 
advantage of weightbearing scenarios combined with 
the vision of bone structures by CT technology, enhanc-
ing the detection of even minor joint instabilities [30, 
31]. Wijetunga et al. conducted a study that compared 
the area of the Lisfranc joint on non-weight bearing 
CT (NWBA) to the area of the Lisfranc joint on weight-
bearing CT (WBA). Studies indicate that the Lisfranc 
complex changes in morphology under weightbear-
ing. They assessed the area difference of the Lisfranc 
joint between WBA and NWBA (AD) and the area ratio 
WBA/NWBA (AR). The result of AD beyond 7 mm2 or 
AR greater than 9% might be a cut-off for detecting 
subtle Lisfranc instability [32]. Spencer Falcon et al. in 
a retrospective review of the WBCT of 56 patients with 
Lisfranc injury compared the affected and unaffected 
sides. The parameters assessed included the M2-C1 dis-
tance, which differed significantly between the healthy 
and diseased sides. The study shows that WBCT can be 
a very good tool for diagnosing patients with Lisfranc 
injury, especially when comparing the diseased and 
healthy sides [33]. Similar conclusions were reached 
by Shim et al., who also showed that comparing the 
sides in CT in the case of a suspected Lisfranc injury is 
very effective, additionally pointing out that the most 
sensitive parameter was the assessment of the differ-
ence in the C1-M2 distance between the sides [34]. A 
study from 2021 retrospectively analyzed 227 bilateral 
foot and ankle WBCT scans to state the effectiveness of 
using WBCT in diagnosing Lisfranc joint instability. The 
study compared one-dimensional, two-dimensional, 
and three-dimensional measurements in patients with 
operatively confirmed Lisfranc injuries, using their un-
injured foot for internal control. Additionally, the study 
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Studies advocate for using the healthy side as a reference 
point in WBCT. This allows for more precise diagnostics and 
the detection of very small injuries that may be missed 
when only the injured side is visualized. Currently, this 
seems to be the most advanced method for diagnosing 
Lisfranc injuries, although it is significantly more expen-
sive and less accessible compared to weight-bearing 
X-rays. However, further research is needed to establish 
precise cutoff points [32, 33, 35]. Ultrasound (USG) is an 
extremely useful tool in assessing injuries due to its high 
availability and low cost. A study indicates that USG can 
support the diagnosis of Lisfranc injuries by visualizing the 
dorsal ligament and joint gap, facilitating the detection 
of even minor injuries. However, foot ultrasound requires 
extensive skills and clinical experience, which may limit its 
routine use as a diagnostic method [40]. The last method 
characterized by the highest accuracy in assessing liga-
ments is MRI. The study confirms the effectiveness of MRI 
in diagnosing acute injuries, despite the difficulty in accu-
rately visualizing interosseous ligaments. Unfortunately, 
MRI is a costly and less accessible examination, often not 
considered in such injuries [39]. 

CONCLUSIONS 
Undetected Lisfranc injuries can lead to severe compli-
cations. There are no clear guidelines in the literature 
regarding the diagnosis of Lisfranc injury. The high 
number of misdiagnoses makes it necessary to establish 
a specific scheme to diagnose such injuries, especially 
when they are subtle. Weight-bearing CT scans and 
radiographs are essential for identifying subtle Lisfranc 
injuries, which pose the greatest diagnostic difficulty. 
Additional research is necessary to improve the effec-
tiveness of these diagnostic techniques.

refrain from seeking medical consultations. This is another 
factor contributing to delayed diagnosis, which can lead to 
complications due to the lack of timely treatment. Better 
patient education regarding foot injuries and directing 
them to consult with a doctor capable of assessing injuries 
and ruling out potential trauma is essential in this regard 
[21]. Despite their widespread availability and relatively 
low cost, conventional X-rays have significant limitations 
in diagnosing Lisfranc injuries. It is effective in diagnosing 
displaced injuries and those with significant dislocation. 
However, studies demonstrate significant flaws in this 
method, especially in subtle injuries. Failure to diagnose 
the injury affects approximately 20% of cases, which is 
an unacceptable outcome. Therefore, in situations where 
clinical symptoms are present and X-rays appear normal, 
this method alone cannot rule out pathology [24,25]. In 
such cases, further imaging diagnostics, such as computed 
tomography (CT), should be employed for better visual-
ization. Despite its superior imaging capabilities and 3D 
visualization, CT also has limitations. One of the studies 
demonstrated that CT can miss many Lisfranc injuries that 
are visible on weight-bearing X-rays. The limited benefits 
of CT necessitate the use of weight-bearing X-rays. In 
weight-bearing X-rays, measuring specific distances can 
be very helpful in diagnosing Lisfranc injuries [29]. A study 
conducted by Rikken demonstrated that the measure-
ments of the distances between the middle cuneiform 
bone and the medial surface of the second metatarsal 
bone, as well as between the base of the second meta-
tarsal bone and the medial cuneiform bone, can serve as 
indicators of instability, thereby aiding in the diagnosis of 
this pathology. Another study by Wijetung illustrated that 
load-bearing CT scans alter the morphology of the Lisfranc 
joint, enhancing its clarity and establishing critical cutoff 
points that streamline the diagnosis of Lisfranc injuries. 
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