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INTRODUCTION 

Fractures of the distal tibia are complex injuries which 

remain a challenging proposition for treating Orthopaedic 

surgeon. These fractures are caused by high energy axial 

compressive, direct bending or rotational forces. The 

primary aim of management in these type of fractures are 

to restore the normal mechanical axis with accurate 

reduction without valgus or varus angulation, ensure 

stability of the ankle joint and to restore a good range of 

movement. Non operative management is often not 

feasible in these type of fractures due to the prolonged 

period of immobilization required and the high rates of 

morbidity in the form of joint stiffness in 40% of the 

cases as well as shortening and rotational deformities.
1,2

 

Open anatomic reduction  was once the standard 

procedure for plate osteosynthesis in the early sixties and 

seventies.
3
 Open reduction and internal fixation 

procedures require the use of long incisions which 

involve extensive soft tissue dissection and stripping of 

the periosteum. This compromises the vascularity of the 

bone resulting in high rates of complications like 

infection and delayed or nonunion.
4-7

 In compound 

fractures various types of external fixators can be applied 

but these fixators have a poor patient compliance and also 
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associated with issues such as pintract infection, 

nonunion and malunion.
8,9

 

Interlocking intramedullary nailing has been described as 

a good option for treating distal tibial fractures as 

advocated by a few authors in their studies. But it is 

generally considered unsuitable due to technical 

difficulties and design limitations.
10

 

With the advent of locking compression plates, MIPO has 

become a good viable option for the management of both 

intra and extra articular fractures of the distal tibia. 

Through small skin incisions placed proximal and distal 

to the fracture site. The plate is slid extraperiosteally and 

fixed with locking screws. The plate in this situation acts 

like a bridging external fixator. This has the advantages 

of preserving the blood supply as well as the fracture 

heamatoma with minimal soft tissue dissection which 

results in good secondary bone healing.
11-17

 Since the 

screw heads lock on to the plate, the LCP provides 

excellent stability as compared to a conventional plate 

and also protects against loss of fracture reduction. This 

technique has been used successfully in the management 

of these fractures and the results have been quite 

promising.
14,18

 

METHODS 

32 patients with fractures of the distal tibia treated using 

Locking compression plate with MIPO technique were 

included in the study. This was a prospective study done 

at Saveetha medical college and hospital from January 

2012 to January 2014. All patients with distal tibial 

fractures aged more than 18 years with or without intra 

articular extension and Grade 1 Gustilo and Anderson 

compound fractures were included in our study. 

Skeletally immature patients, grade 2 and 3 Gustilo and 

Anderson fractures and pathological fractures were 

excluded from the study. AO/OTA system was used to 

classify the fractures.
19

 At the time of admission, the 

affected limb was stabilized with an above knee plaster 

and the patient was clinically and radiologically 

evaluated. The limb was elevated and appropriate 

analgesics were administered. The patients were taken up 

for surgery as early as possible depending on their 

medical fitness for surgery. There was delay in operating 

a few cases because of gross edema of the affected limb. 

The procedure was done under regional anaesthesia with 

tourniquet control. One dose of intravenous antibiotics 

was given at the time of induction of anaesthesia and was 

continued till the third postoperative day followed by five 

days of oral antibiotics. The patient was placed on a 

radiolucent table and prepping and draping was done in 

the routine manner. A 3 cm curved longitudional incision 

was made overlying the medial malleolus taking care to 

protect the saphenous vein and nerve. A 2 cm incision 

was then made proximal to the fracture site. An extra 

periosteal subcutaneous tunnel was made between these 

two incisions and a 4.5 mm precontoured LCP was 

passed in a retrograde fashion under fluoroscopic 

guidance. In our series we used long plates due to the fact 

that increasing the length of the plate increases the 

strength of the fracture construct.
20

 The fracture was then 

reduced by indirect method by giving manual traction. In 

a few cases a calcaneal Steinmann pin was used for 

reduction and a pointed reduction forceps was also used 

to aid reduction at the fracture site. A minimum of 3 

locking screws were placed proximal and distal to the 

fracture site. We did not encounter a necessity to use a 

lag screw across the fracture site in any of our cases. 

In 8 of the 14 patients who had associated lateral 

malleolus fractures, fixation was done using a 3.5 mm 

reconstruction plate. After ensuring haemostasis and 

giving a thorough wound wash, closure was done in 

layers sterile dressings were applied. In the postoperative 

period the limb was kept elevated and dressings were 

done at regular intervals. Suture removal was done on the 

12
th

 postoperative day. Active ankle and knee movements 

were encouraged from the first postoperative day itself as 

per the pain tolerance and compliance of the patient. 

Patients were mobilized with strict non weight bearing 

walking with either axillary crutches or walking frames 

based on the age of the patient. Non weight bearing 

walking was advocated for a minimum period of 12 

weeks or until radiological and clinical evidence of 

complete union of the fracture. Following discharge 

clinical and radiological evaluations were done at 6 

weeks and at 3, 6, 9, 12 and 24 months. The fracture was 

considered united when a visible bridging callus was seen 

in one cortex on both antero posterior and lateral x rays 

and the patient able to do full weight weight bearing 

without pain.
22

 All patients were evaluated using 

American Orthopaedic Foot and Ankle Society Score 

(AOFAS). 

RESULTS 

In this study 32 patients with distal tibial fractures were 

treated by LCP fixation using MIPO technique. There 

were 24 male and 8 female patients (Figure 1). Right 

sided fractures were more common with 19 patients while 

13 had fractures of the left tibia (Figure 2). The age of the 

patients ranged from 20 to 58 years with the mean age 

being 45 years (Table 1).  

 

Figure 1: Sex incidence. 
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Figure 2: Side dominance. 

Table 1: Showing age of patients. 

S.no. 
Age in 

years 

Number of 

patients 

Percentage 

(%) 

1 21-30 12 37.5 

2 31-40 10 31.26 

3 41-50 7 21.87 

4 51-60 3 9.37 

28 cases had closed fractures while 4 patients had a grade 

1 Gustilo and Anderson compound fracture. The most 

common mode of injury was road traffic accidents as 

seen in 26 patients (Figure 3). Associated injuries were 

seen in 19 patients with 14 patients having a fracture of 

the lateral malleolus for which 8 of them underwent 

fixation with 3.5 mm reconstruction plates (Table 2). 

 

Figure 3: Mode of injury. 

Table 2: Associated fractures. 

S.no. 
Associated 

fractures 

Number of 

patients 

Percentage 

(%) 

1 Clavicle  2 6.25 

2 Distal radius 3 9.37 

3 Fibula 14 43.75 

Most of the patients in our study presented to the hospital 

within 24 hours of injury while two cases presented after 

24 hours (Table 3). 

Table 3: Time of presentation to the hospital. 

  

S.no. 

Time of 

presentation in 

hours 

Number of 

patients 

     

Percentage 

(%) 

1 <24 12 37.5 

2 24-48 7 21.87 

3 48-72 10 31.25 

4  >72 2 6.25 

The reason for the late presentation was delay in case 

referral from another center and one patient had initially 

opted for native treatment and then reported later to the 

hospital for further management. Most of the patients 

were operated within 1 to 3 days of presentation to the 

hospital while 2 patients were operated within 24 hours 

(Table 4). The fractures were classified according to the 

AO/OTA classification and OT43-A1 was the most 

common fracture type seen in our study (Table 5). 

Table 4: Time from presentation to surgery. 

S.no. Time frame 
Number of 

patients 

Percentage 

(%) 

    1 
                 

<24 hours 
2 6.25 

    2 1-3 days 17 53.2 

    3 3-5 days 9 28.12 

    4 >5 days 4 12.5 

Table 5: Type of fracture according to OTA 

classification. 

S.no. OTA type 
Number of 

patients 

Percentage 

(%) 

1 43-A1 24 75 

2 43-A2 4 12.5 

3 43-A3 2 6.25 

4 43-B1 2 6.25 

Table 6: Duration of surgery. 

S.no. 
Time in 

minutes 

Number of 

patients 

Percentage 

(%) 

1 31-40 14 43.75 

2 41-50 10 31.25 

3 51-60 5 15.62 

4 61-70 3 9.37 

The operating time period ranged from 32 to 70 minutes 

with the average surgical time being 45 minutes (Table 

6). The average period of stay in the hospital was 10 days 

ranging from 8 to 14 days. The mean time to radiological 

time to callus formation was10 weeks ranging from 8 to 

15 weeks. 68% of the patients had radiological evidence 

of callus formation by 8 weeks and all of them had 

evidence at the end of 6 months. The mean time to 
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achieve clinical and radiological union was 20 weeks 

with a range from 17 to 30 weeks. 

Table 7: Complications. 

Complications 
Number of 

patients 

Percentage 

(%) 

Superficial skin 

infection 
3 9.37 

Deep skin infection 0 0 

Ankle movement restriction 

>75%  0 0 

50-75%    0 0 

25-50% 2 6.25 

<25% 1 3.12 

Varus angulation 1 3.12 

Implant failure 0 0 

The mean time to full weight bearing walking was 14 

weeks ranging from 12 to 24 weeks. There were no cases 

of nonunion our series and no cases of implant failure. 

Superficial skin infection was seen in three patients 

which settled down well with antibiotics while 3 patients 

had restriction of ankle movements and 1 patient had a 

varus malunion (Table 7). Based on the IOFAS score 18 

patients had excellent results while good results were 

seen in 12 patients and 3 patients had a fair result (Table 

8). The limitations of our study could possibly be a 

relatively small sample of patients and a short period of 

follow up.  

Table 8: Results according to AOFAS score. 

AOFAS score 
Number of 

patients 

Percentage 

(%) 

Excellent 18 56.25 

Good 12 37.5 

Fair 2 6.25 

DISCUSSION 

Fractures of the distal tibia are difficult injuries to 

manage and the factors like severity of the initial injury, 

amount of fracture comminution and damage to the 

articular surface of the ankle has a direct bearing on the 

functional outcome. Various modalities of treatment have 

been advocated in the management of these fractures like 

open reduction and internal fixation, external fixation and 

interlocking intramedullary nailing. External fixators 

used in compound fractures have been associated with a 

high rate of complications such as pin tract infection, loss 

of reduction, nonunion and malunion.
8,9

 Intramedullary 

fixation with nails have the advantage of providing a 

closed stabilization without disturbing the fracture 

haematoma and also prevents damage to the underlying 

soft tissues.
15

 However due to the fact that the medullary 

cavity widens at the region of the metaphysis the 

interlocking nail does not seem to provide the angular 

and rotational stability required and results in 

complications like loss of fracture reduction and failure 

of the implant. High rates of malunion have been reported 

due to the above factors.
24

 

Open reduction and internal fixation with compression 

plates has its disadvantages as well. Borelli et al have 

demonstrated that the distal third of tibia has a relatively 

rich extraosseus blood supply which is primarily 

provided by branches of the anterior and posterior tibial 

arteries.
25

 Due to this fact they have demonstrated that 

open plating procedures produce a higher amount of 

disruption of the blood supply as compared to a 

minimally invasive technique. Distal tibial fractures are 

often associated with poor wound healing due to the 

gross limb edema following injury. So in cases with 

severe edema limb elevation was done and the surgery 

was deferred till the swelling had subsided. Surgery was 

performed between the 3
rd

 and 5
th

 days in 9 of the patients 

in our study due this reason. We observed that there were 

no differences in union rate and complications in those 

patients who were operated on different time periods.  

Gao et al reported more wound complications in the LCP 

group (14.6%) as compared to the nailing group (6.8%).
26

 

Average rates of infection in various studies available 

was between 5 to 15%. In our study superficial skin 

infections were seen in 3 patients (9.37%). There were no 

patients with deep infection. The rate of malunions 

reported in literature varies from 0 to 5% while delayed 

and nonunions have been reported to range from 5 to 

16%. There were no non unions in our study. All 

fractures united well at the end of 6 month. All 32 

patients were followed up for a period of 2 years. No 

patients were lost to follow up in our series. There was 1 

case of varus malunion in our study but that patient had a 

good functional outcome and hence no further 

intervention was necessary at that time. He would 

probably require a longer period of follow up in order 

assess the risk of developing arthritis of the ankle joint at 

a later stage due to the malunion. Injury to the great 

saphenous nerve and vein can occur rarely. We did not 

encounter any such injuries in our study. A few of our 

patients complained of pain over the medial malleolus 

and slight prominence of the hardware but not causing 

too much discomfort to the patient. Metal exit was not 

done as a routine and none of the patients required one at 

the end of 2 years follow up. One of the observations 

noted in our study was the fact that using the definition of 

painless full weight bearing walking together with 

radiological evidence of callus formation, bone healing 

with MIPO technique seems prolonged in comparison to 

open reduction with compression plating and 

intramedullary interlocking nailing.
27

 

CONCLUSION 

Management of fractures of the distal tibia with LCP 

using MIPO technique offers a reliable and reproducible 

procedure providing excellent fracture stability while 

preserving the vascularity to the bone and soft tissues. It 
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also avoids the complications associated with other forms 

of fixation available for these fractures. Even though 

fracture union appears to be a little prolonged as 

compared to other procedures, its advantages far 

outweigh its disadvantages. We would strongly 

recommend its use in distal tibial fracture management. 
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