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Introduction: Midfoot injuries are highly uncommon injuries, often due to high-energy trauma. The 
purpose of the study is to evaluate the functional outcomes of various modalities of treatment of 
midfoot injuries.  
Methods: Prospective single centre study, conducted for a period of 24 months in a rural secondary 
level hospital, which included 40 patients aged between 18 and 62 years, with midfoot injuries. Final 
outcome analysis included demographic, injury and treatment characteristics. 
Results: Forty patients with 40 midfoot injuries were included. The majority of patients suffered 
high-energy trauma. Mean AOFAS score among patients treated by operative methods was 68.5 
while in those treated conservatively was 78.8.Mean AOFAS score among patients with Lisfranc 
joint injuries was 67.6 while in those with tarsal bone injuries was 74.2. Mean AOFAS score was 
72.22 (Range 51 - 85). Primary arthrodesis was performed in neglected injuries. Concomitant injuries 
were associated with poorer functional outcome. Superficial skin infection, Screw breakage (Implant 
Failure), Post traumatic arthritis and flat foot were the post operative complications encountered. 
Conclusions: Injuries of the midfoot have mid- to long-term effects on quality of life after trauma. 
Restoration of anatomic configuration is the cornerstone of treating midfoot injuries and is the most 
important factor in predicting the functional outcome of these patients. 
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INTRODUCTION 
 

Midfoot injuries are uncommon due to highly constrained 
configuration of the Tarsometatarsal joints and Chopart joints, 
which are secured by ligments. They have low incidence as 
they are commonly missed. Many studies have shown that 
functional outcomes in patients with midfoot injuries are not as 
desired [1,2]. The injuries of midfoot can be broadly grouped 
into lisfranc joint injuries (Includes all injuries of 
Tarsometatarsal Joints) and Tarsal Bone injuries [3,4].Usually, 
these midfoot injuries are the result of an axial load or twisting 
force exerted on a foot in plantarflexion, and also by crush 
injuries or direct injuries [3].Treatment choices for both 
Lisfranc Joint  and Tarsal Bone injuries range from 
conservative therapy to Open reduction and internal fixation 
(ORIF),Closed reduction and internal fixation (CRIF) to 
Primary arthrodesis. In case of operative management, 
controversy remains whether primary ORIF or arthrodesis 
should be favored [5-7]  especially in cases of neglected injuries. 
Usually, in studies on functional outcomes of midfoot injuries, 
crush injuries and polytrauma patients are often excluded [6,8,9]. 
But midfoot injuries can very well be present in such patients 
[10,11]. This study aims to evaluate functional outcomes after 
operative and conservative management for various midfoot 
injuries at a rural secondary level trauma center. Factors 

associated with variation in functional outcomes were 
assessed. 
 

METHODS 
 

Study design, setting and outcome parameters 
 

After an institutional ethical committee clearance was 
obtained, a single institution (Rajah Muthiah Medical College 
and Hospital, Chidambaram, India) prospective study was 
performed on 40 patients, aged 18 to 65 years for period of 24 
months from June 2016 to May 2018. Patients were evaluated 
using X rays of foot with routine views, weight bearing X rays 
whenever possible and CT scan if necessary. Injuries of the 
Lisfranc Joint and Tarsal Bones, both midfoot injuries and 
both treated based on the standard principles with appropriate 
postoperative regimens, were combined as it was hypothesized 
that these injuries would affect functional outcomes in a 
similar way [11]. Injuries of Tarsal bone include those of Tarsal 
Navicular, Cuboid and cuneiforms [Fig-6]. Myerson’s 
classification was used for Lisfranc inuries, Sangeorzan’s 
classification was used for Tarsal Navicular injuries while AO 
classification was used for Cuneiform and Cuboid injuries. 
Our principles for the treatment of Lisfranc Joint, Tarsal 
Bones, and combined injuries are to perform open/closed 
reduction internal fixation when possible, Conservative 
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management for undisplaced fractures (using PoP splints, 
casts), reserving primary arthrodesis for neglected injuries, 
with restoring anatomic reconstruction as far as possible. [Fig-
1,2] 
 

 
 

Chart 1 Fracture distribution of midfoot injuries 
 

Explanatory variables included demographic variables, injury 
characteristics, surgical variables, and data on post- operative 
sequelae. Concomitant injuries were documented. The injury 
was entitled complex if, besides any Lisfranc Joint or Tarsal 
Bones injury, another fracture and/or dislocation that 
individually would require surgery (i.e. calcaneus fracture, 
talus fracture, concomitant Tarsal Bones or Lisfranc Joint 
injuries) was present in the foot. Experienced trauma surgeons 
were involved in the management of the patients. 
 

Inclusion criteria 
 

 Open fractures 
 Lisfranc Joint Injuries 
 (Tarsometatarsal Joints) 
 Tarsal Bone fractures 
 Polytrauma patients 

 

Exclusion criteria 
 

 Severly moribund patients 
 Skeletally immature patients 
 Pre existing Foot deformity 
 Preinjury status non ambulatory 

 

Informed consent was obtained from eligible patients and 
further recruited for the study. American Orthopaedic Foot and 
Ankle Society (AOFAS) Midfoot Score was used to document 
the prognosis. The AOFAS Midfoot Score is a six-item 
questionnaire with a maximum score of 100 points distributed 
over three categories: pain, function and post-operative 
alignment [13]. Post-operative alignment was assessed based on 
the most recent post-operative radiographic imaging. A high 
AOFAS score indicates a better functional outcome. 
 

RESULTS 
 

Forty patients aged 18 to 65 years (mean age = 36.59 years) 
studied for period of 24 months (mean follow up = 6 months) 
with 40 midfoot injuries met our inclusion criteria. Males were 
commonly affected (n=26). Right foot was commonly injured 
(n=28).Total patients treated with operative methods were 19 
(n=19), patients managed conservatively were 21 (n=21) 
[Chart-1,2]. Three patients had both ipsilateral Lisfranc Joint 
and Tarsal Bones injuries (n=3).In majority of patients, the 
injuries were a result of high-energy impact. Lisfranc Joint 
injuries occurred most frequently (n=22). Six patients had 

concomittant injury (n=6). Midfoot injuries were part of a 
complex foot injury in 3 cases (n=3). Injury characteristics are 
shown in Table 2. In most cases (n=31), the postoperative 
course was uncomplicated. Post-traumatic arthritis found to be 
more common in patients with non-anatomic reduction. Two 
patients (n=2) with compound fractures developed superficial 
skin infections, both treated with antibiotics .One patient 
presented with screw breakage (n=1), for which implant 
removal was done. Two patients (n=2) developed post-
traumatic arthritis and had flat foot. Two patients (n=2) 
presented with neglected injuries and underwent primary 
arthrodesis. No patients had deep venous thrombosis, 
compartment syndrome, vascular compromise, or reflex 
sympathetic dystrophy. No patients underwent amputation of 
the injured foot. 
 

 
 

Chart 2 Distribution of cases based on treatment modality 
 

Mean AOFAS score among patients treated by operative 
methods was 68.5 while in those treated conservatively was 
78.8.Mean AOFAS score among patients with Lisfranc joint 
injuries was 67.6 while in those with tarsal bone injuries was 
74.2. Mean AOFAS score was 72.22 (Range 51 - 
85).Functional outcome was graded according to AOFAS 
scores as Excellent (Scores 85-100), Good (Scores 70-84), Fair 
(Scores 50-69), Poor (Scores<50). Thus, ‘Excellent’ outcome 
was seen in 9 patients (n=9),’Good’ outcome was noted in 19 
patients (n=19), ’Fair’ outcome was noted in 12 patients 
(n=12) while none of the patients had ‘Poor’ outcome (n=0). 
There was no significant difference between outcome of closed 
and open fractures and patients managed with closed and open 
reduction. Secondary arthrodesis was not performed on any 
patients. Table 3 describes the treatment characteristics. 
 

 
 

Fig 1 Lisfranc fracture dislocation (Myerson Type B) 
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Fig. 2 Medial Column Rigid fixation CRIF with cortical screws

 
Table 1 Showing Baseline characteristics in patients with 

midfoot injuries 
 

BASIC Characteristics (n=40) Observed Values
Age (Years) 18-62  (Mean : 36.59 )

Male 
Female 

High energy trauma 
NATURE OF TRAUMA 

Motor vehicle Accidents 
Fall from height 
Crush injuries 

Others 
 

 

Chart 3 AOFAS for patients treated operatively and conservatively
 

Table 2 Showing injury characteristics in patients with 
midfoot injuries 

 

Injury Characteristics (n=40) 

Time between Trauma & Diagnosis (Days) 

Right sided injury 
Left sided injury 

Lisfranc Joint Injuries ( All TMT Joint injuries) 
Tarsal Bone Injuries (Navicular, Cuneiforms & 

Cuboid ) 
Open injury 

Concomittant Injuries 
 

DISCUSSION 
 

The majority of patients sustained injuries of the midfoot due 
to high-energy trauma. Short to mid-term functional outcomes 
revealed impaired functionality. Outcome measures were 
negatively influenced by presence of concomitant injuries. A 
varying range of functional outcome scores after  treatment of 
Lisfranc Joint and Tarsal Bones injuries has been reported and 
it has been proven that full recovery after those injuries is 
rather uncommon  [4,7,8,11,19,20] Also patients with conservative 
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AOFAS for patients treated operatively and conservatively 

characteristics in patients with 

Baseline 
Value 

0-180 (Mean 
= 8 days) 
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6 

The majority of patients sustained injuries of the midfoot due 
term functional outcomes 

revealed impaired functionality. Outcome measures were 
fluenced by presence of concomitant injuries. A 

functional outcome scores after  treatment of 
Lisfranc Joint and Tarsal Bones injuries has been reported and 
it has been proven that full recovery after those injuries is 

Also patients with conservative 

treatment (implicating less severe injuries) were found to have 
better functional outcome than those 
operatively. Abbasian et al. as well as Ly and Coetzee, for 
example, excluded all patients with ankle, leg, or substantial 
foot injury apart from the Lisfranc Joint pathology 
functional outcome measures are in
injuries [20,21,22]. 

 

Fig 3 Neglected Lisfranc fracture involving all 5 TMT Joints

Fig. 4 CT imaging reaffirms the diagnosis along with fracture cunei
navicular bones.

 

Fig 5 Patient underwent primary arthrodesis. At One year follow up, 
developed flat foot

Based on the results of the present
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treatment (implicating less severe injuries) were found to have 
better functional outcome than those who were managed 

. as well as Ly and Coetzee, for 
example, excluded all patients with ankle, leg, or substantial 
foot injury apart from the Lisfranc Joint pathology [7,8]. Thus, 
functional outcome measures are influenced by concomitant 
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injuries after high-energy trauma mechanism should be given a 
guarded prognosis about the eventual functional outcome. 
 

  

   
 

Fig. 6 A patient with cuboid fracture, treated conservatively 
 

Table 3 Showing Treatment characteristics of patients with 
midfoot injuries 

 

Treatment Characteristics 
Observed 

values 

Time between diagnosis and surgery (Days) 
0-10 (Mean = 

2.6) 
Time between primary surgery and implant removal 14 months 

Implants Used  19 
Screws Alone 10 
K wires alone 5 

External fixator 2 
Combination of these 2 
Implant removal done 10 

Complications of Surgery  
Superficial wound infection 2 
Implant failure 1 
Midfoot arthritis 2 
Flat foot 2 
Multiple procedures 2 
No Complications 31 
Conservative Management (Splint/Cast) 21 

 

Lisfranc Myerson Type B fractures had a better outcome than 
Type C fractures.Undisplaced fractures had a better 
outcome.Majority of the patients were treated conservatively 
.Factors influencing the results of treatment for Midfoot 
injuries include:  Initial degree of soft tissue injury, Time from 
injury to operate, Prior history of native treatment, Degree of 
communition and Compliance of patient for post operative 
rehabilitation. 
 

It remains controversial whether the best results after surgical 
treatment for midfoot injuries, especially neglected lisfranc 
injuries are accomplished by internal fixation or by primary 
arthrodesis [5-7,11]. Some authors have stated that primary 
arthrodesis should be considered in injuries with severe joint 
and/or cartilage destruction and to reserve this as a salvage 
procedure [8,11,19,20,29]. There is increased risk of a complicated 
postoperative course after arthrodesis (joint arthritis, stiffness, 
loss of metatarsal arch, difficulty using footwear) [11,29,30]. 
 

Since patients with concomitant injuries and complex foot 
injuries were included in this study, a realistic outcome is 
provided for midfoot injuries due to high-energy and in the 
context of multiple trauma.Certain factors like different 
surgeons operating and follow-up duration differing among 
patients may have influenced the outcomes. 
 

CONCLUSIONS 
 

In conclusion, the results of this study show that injuries of the 
midfoot, treated at a rural secondary level trauma center, either 

conservatively or surgically, restoration of anatomic 
configuration is the cornerstone of treating midfoot injuries 
and is the most important factor in predicting the functional 
outcome of these patients. These patients have prolonged 
effects on mid- to long-term quality of life after trauma, with 
considerable potential for long-term impaired functionality. 
Realistic expectations on postoperative recovery should be 
given. Further studies with large sample and longer study 
duration is necessary. 
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