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INTRODUCTION
The term "Lisfranc injury" was named for a French gynaecologist and 
eld surgeon named Jaques Lisfranc de Saint-Martin in 1815(1). He 
was the one who illustrated traumatic amputation in mid-foot (2). 
Lisfranc injuries are dened as any bony or ligamentous injury that 
involves the tarsometatarsal joints of the foot (3). Lisfranc fracture- 
dislocations can be missed clinically as well as radiologically (4). It is a 
complex joint injury, in which 20% of cases are unnoticed or some are 
diagnosed late (5). Lisfranc injuries are more commonly seen in the 
third decade of life and men are commonly around 2-4 times more 
affected than females (7). Approximately 0.2% of the population are 
affected by the fracture – dislocation of Lisfranc joints and associated 
with fractures of the tarsal and metatarsal bones (5). Even though 
fractures of cuneiform bones are common but the most common 
fractures of mid-foot occur in the tarsometatarsal complex which is 
mostly seen in the base of 2nd metatarsal bones (8). The variety of foot 
injuries affecting the tarsometatarsal joint rst, second, and third 
metatarsal bones to the corresponding cuneiform (6). It is critical to 
diagnose these injuries early and provide treatment because failing to 
do so will result in mid-foot arthritis, persistent discomfort, and 
functional instability (7). Even when diagnosed and treated early, the 
risk of chronic impairment and consequences remains substantial (6). 
This study is conducted in South Indian population we have conducted 
our study regarding mode of injury, either bony or pure ligamentous 
injury, and the management of injury in unstable and stable Lisfranc 
injuries either by conservative by below knee slab and surgical by open 
reduction internal xation (ORIF) or primary arthrodesis (PA). We 
have compared ORIF and PA which are surgically managed and 
evaluated the near return to daily activities and patients were followed 
up to minimum of 6 months. The maximal walking distance/blocks, 
walking surfaces, alignment, sagittal motion (exion and extension), 
hindfoot motion (inversion and eversion), ankle-hindfoot stability, and 
pain were all evaluated using the American Orthopaedic Foot and 
Ankle Society (AOFAS) score (8).   

MATERIALS & METHODOLOGY
This is a comparative observational study done on 21 patients, 
seventeen male patients and four female patients. who were admitted 
and given care for Lisfranc injuries under the supervision of the 
orthopaedics department at the Aarupadai veedu medical college and 
hospital in Puducherry between August 2020 and October 2022. Prior 
to the start of the research, permission from the institutional ethics 

committee was obtained. Inclusion criteria were Patient aged above 18 
years, Planter ecchymosis, Insufcient closed anatomic reduction and 
Insufcient stability after closed reduction 

The patients who satisfy the inclusion criterion for Lisfranc joint injury 
were selected in this study. The data of each patient was collected using 
a clinical proforma which assesses the patient clinically as well as 
radiologically conrms the case of Lisfranc joint injury. The type of 
fracture is classied using Myerson classication. The research was 
based on two groups of patients who underwent two different surgical 
procedures to manage their Lisfranc injuries.

Group A underwent Primary Arthrodesis (PA) and Group B managed 
by open reduction and internal xation (ORIF).

But since Lisfranc injury is a rare case, in this study we have concluded 
with 10 patients who were managed with ORIF and 11 patients with PA 
in Aarupadai Veedu medical college and hospital and all these 21 
patients were followed for minimum of 6 months. Post-operatively the 
patient was analysed using AOFAS score and VAS score for both the 
surgical groups. The data was uploaded in Microsoft Excel for 
assessing the standard random variable.

Surgical Procedures 
Approach For Primary Arthrodesis (9)
Patients were placed in the supine posture after spinal anaesthesia.  
Preoperative antibiotic was administered. A thigh tourniquet was 
applied and inated, and a sandbag was put under the ipsilateral hip. 
After standard preparation and draping of the extremity. A 5–6฀cm in 
length incision was made over the interval between the rst and the 
second metatarsal bases, TMT joint was derided and articular cartilage  
was removed. Reduction clamp was used to achieve reduction between 
the second metatarsal base to medial cuneiform. A temporary k- wire 
was passed from the base of second metatarsal base to intermediate 
cuneiform and fused with 4.0 mm cannulated cancellous screw. First 
metatarsal base and medial cuneiform was xed with a temporary k- 
wire and fused with 4.0mm cannulated cancellous screw. A second 
incision was made lateral to the base of the third metatarsal and lateral 
cuneiform and third metatarsal- lateral cuneiform joint was reduced and 
xed with a k- wire. Fourth and fty TMT joint are xed with k- wires if it 
is unstable. Wound wash was given. Wound was closed in layers. Below 
knee slab was applied. We do not remove hardware on a regular basis.
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ABSTRACT
Background: Tarsometatarsal joint is a structural complex which allows for effective force transfer and propulsion during gait.  Lisfranc joint 
injuries sometimes can be missed, or delayed treatment may lead to disability with chronic pain and deformity of tarsometatarsal joint. There is a 
controversy  between primary arthrodesis versus open reduction with internal xation as to which is superior treatment with better outcome for 
these injuries.  To compare primary arthrodesis versus open reduction with internal xation for Lisfranc joint injuries.   Aim  Materials and Method
A comparative observational study was conducted from August 2020- October 2022 at AVMC & H, Pondicherry. 21 patients were included in the 
study. All were followed up for a minimum of 6months.  In our study, According AOFAS score we had excellent to good outcome in 90%  Results
patients treated with Primary arthrodesis than open reduction internal xation  In our study, we conclude that in south Indian  Conclusion
population, shows that primary arthrodesis has better functional outcome than Open reduction and internal xation for Lisfranc joint injury. Since 
the sample size is limited and the duration of study is short, further study is need with larger population.
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Approach To Open Reduction Internal Fixation (9) 
Open surgery is what we do most frequently.  To facilitate reduction 
and bone xation, the patient is in supine position and sandbag placed 
under the ipsilateral thigh and also used a thigh support to keep the 
knee in 90-degree exion.

We use a double approach, creating a longitudinal incision in the rst 
inter-metatarsal space and another longitudinal incision parallel to the 
fourth metatarsal, if third and fourth and fty TMT is involved A 
reduction is carried out from the medial to lateral. we reduce the rst 
cuneiform-metatarsal joint with K-wires and secure the bone from the 
rst metatarsal to the rst cuneiform with two k-wires. For this 
purpose, we secure the bones with a k-wire from the rst cuneiform to 
the base of the second metatarsal using a reduction clamp between the 
medial region of the rst cuneiform bone and the lateral to the second 
metatarsal. Once the joint has been minimized, the following k-wire is 
placed from the second metatarsal to the second cuneiform. The third 
metatarsal joint is assessed and, if necessary, reduced through an 
incision on the fourth metatarsal fourth and fth TMT joints are xed if 
required. Two k- wires are used for bone reduction. A K-wire are 
required to support each joint.

Post Operative Protocols (10)
After surgery patients were immobilised for 6 weeks. Affected limb 
was elevated. All the patients were on non-weight bearing for 
minimum for 6 weeks. Regular wound was inspection was done and on 

th14  day sutures were removed. After 10-12 weeks, patients were 
encouraged for non-weight bearing and gentle range of motion 
exercise were initiate for to prevent stiffness over the mid-foot. Weight 

thbearing is encouraged at the end of 4  month depending on the clinical 
and radiographic evaluation. 

RESULTS
The mean age for ORIF is 41.2 years old, whereas the mean age for PA 
is 38.1 years old. Patients who gone through PA surgical procedure 
stayed more days in Hospital than the Patients who gone through ORIF 
surgical procedure. It's because those patients were tested positive for 
covid- 19. The average duration of a stay in PA is approximately 8 days 
whereas, in ORIF is about 5 days. In this study, both ORIF and PA, 
there is more male domination than the female population.

The modes of injury in our study were 50% RTA, 30% self-fall, 15% 
fall from heavy object, and 6% sports injury. Calculating for laterality 
in both surgical groups reveals that there are more patients with the 
right than the left. The most common Myerson classication in our 
study is type B.

  

Graph1: AOFAS score at 6 months showing primary arthrodesis is 
superior than ORIF

The Variance of both the surgical procedures with respect to the patient 
satisfactory levels is unequal.

Figure 1: F test statistic

Ÿ H0 - Variance of ORIF = Variance of PA; H1 - Variance of ORIF <= 
Variance of PA  

Ÿ Alpha value = 0.05
Ÿ P value is lesser than Alpha value (gure 1). Hence, we are 

rejecting the Null Hypothesis. Therefore, the Variance of ORIF is 
not equal to the Variance of PA. Here,

Figure 2: To determine the p-value between the variables

H0 - Mean of PA > Mean of ORIF; H1 - Mean of PA <= Mean of ORIF. 
The P-value is greater than 0.05. Hence, we are accepting the Null 
Hypothesis (gure 2). Therefore, the mean of ORIF is less than or 
equal to PA. The Patient satisfactory level for PA surgical procedure is 
greater than patient satisfactory level of ORIF surgical procedure.

Case illustration 
[a] Treated With Primary Arthrodesis:

            

Figure3 :(a.) Pre operative X ray, (b.) Immediate post operative X ray, 
(c.) Follow up X ray after 3 months

[b] Treated With Open Reduction And Internal Fixation

         
Figure4: (a.) Pre operative X-ray, (b.) Fluroscopy image, (c.) Follow 
up X-ray after 6 weeks

DISCUSSION
The choice between performing an open reduction and internal xation 
(ORIF) or a primary arthrodesis of the involved joints is still up for 
discussion (1). Due to the conicting evidence in the literature, it is 
currently up to the surgeon's choice whether to perform a primary 
fusion or an ORIF. Arthrodesis  emphasise the need for  subsequent 
surgery, while ORIF proponents prefer to avoid fusing a joint if it is not 
clearly necessary. In 2006, Ly and Coetzee (11) compared ORIF VS PA 
which is a  prospective randomized controlled trial shows that primary 
arthrodesis overperformed it and states that patients had better 
postoperative American Orthopaedic Foot and Ankle Society 
(AOFAS) Midfoot Score. In our study comparison between both the 
groups primary arthrodesis estimated that their level of activity 
postoperatively was 90% of their preinjury level, whereas those who 
received open reduction estimated that their level of activity was 65% 
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of preoperative level. (12) Foot & Ankle Consultant mentioned that 
many surgeons prefer to use dorsal bridge plating techniques to 
preserve the articular cartilage, but in his study ORIF was performed 
using a transarticular screw. Additionally, 16 of the 20 patients who 
underwent ORIF had their hardware taken out, which may have been a 
confounding factor in instances of poor ligament healing because it 
would have allowed for more joint motion. There were no statistically 
signicant variations in the rates of satisfaction, activity levels, and 
return to work, according to Alcelik et al., (13). 

In our study we achieved reduction by using a pointed reduction clamp. 
Which helped us to reduced the diastasis between the medial and 
middle columns, position of the clamp from the medial side of the 
medial cuneiform to the lateral side of the second metatarsal. However, 
excessive tension should be avoided to prevent metatarsal subluxation. 

Panchbhavi (14) shows us a method in which the medial cuneiform is 
screwed into position in place of the second metatarsal base. This 
method has several benets. The medial cuneiform bone, which is the 
larger target, is where the threaded portion of a partially threaded screw 
is located. Last, if any damaged hardware needs to be removed, it is 
simpler to do so by removing the screw's head from the base of the 
second metatarsal (14). Avoiding a screw's plantar course is important 
because doing so could cause the joint to move in the plantar-exion. 
(15). In this study, we contrast between PA with ORIF in the population 
of South India. We now state that PA is preferable than ORIF based on 
our research which based on the AOFAS score which shows signicant 
improvement at the minimum of 6 months. Based on our study we 
recommend using partially threaded cannulated 4.0 mm screws rather 
than completely threaded ones for Lisfranc joint injuries. Since patient 
blinding is difcult during surgical intervention, this study's 
limitations include its lack of it. Is it possible to x a severe midtarsal 
collapse by being treated with an external xator. Which requires 
additional research to elaborate on the various methods of correcting 
the collapse, especially in Myerson type C fracture. 

CONCLUSION
It is obvious that the diagnosis and treatment of these potentially life-
altering injuries can only be improved by raising awareness of normal 
foot anatomy and the severity of Lisfranc joint injuries in apparently 
insignicant accidents. Our goal is to achieve normal anatomy and 
joint congruence. However, the traditional way of xation is by 
osteosynthesis (ORIF) but the literature highly recommends primary 
arthrodesis because rstly, Primary arthrodesis is becoming more 
popular and the patient's satisfactory level for PA surgical procedure is 
greater than the patient's satisfactory level for ORIF surgical 
procedure. Secondly, Lisfranc joint injury is purely ligamentous. And 
thirdly, even though ORIF was performed, few patients had intended 
for re-surgery because of post-traumatic osteoarthritis.

For ligamentous Lisfranc joint injuries, an initial stable arthrodesis of 
the medial two or three rays appears to be preferable to open reduction 
and internal xation. In our study, we have found that younger adults 
38- 42 years old who underwent PA have fared than patients managed 
with ORIF patients with a Lisfranc injury can typically expect a 
positive outcome with a return to near pre-injury levels at the end of 
minimum six-month follow-up.
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