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INTRODUCTION 

Fractures of the distal tibia meta-diaphyseal region are 

routinely seen as a consequence of RTA and other high 

energy trauma, which constitute about 10% of the 

fractures of distal end of tibia.1,2 These fractures are 

usually associated with bad soft tissue injury and require 

surgical management in the form of internal or external 

fixation. Due to the subcutaneous location of distal tibia, 

open fractures are more common compared to other long 

bones.3-7 Management of fractures in the distal tibial 

region are more complicated because of soft tissue injury, 

which frequently interrupts blood supply to the fracture 

site and leads to increased rate of complications 

(infection, non-union or delayed union).8 Different 

modalities of treatment are available: intramedullary (im) 

nailing, plating and external fixation. During past years, 

open reduction and plate fixation has attained an 

agreeable degree of acceptance but it often requires larger 

incision and soft tissue dissection which increases the risk 

of complications (infection, non-union, delayed union).8 

To overcome these drawbacks minimally invasive plating 

has come into an existence. 

Interlocking intra-medullary nailing can be considered as 

“criterion” for treatment of tibial diaphyseal fractures but 
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in distal tibia fractures, it is not so as studies have shown 

that there is a biomechanical disadvantage in distal tibia 

fractures treated with interlocking intra-medullary nailing 

when compared to plate fixation. When fracture is very 

close to the ankle IMIL nail will give less intrinsic 

stability as a result of decreased contact between bone 

and implant. If cortical contact distal to fracture site is 

less, an excessive amount of mechanical load is carried 

by the nail and is transferred to the distal screws which 

leads to bending of screws, hence failure results.9 To 

overcome these bio-mechanical challenges advanced 

techniques of IM nail are developed i.e. multidirectional 

locking nail to increase angular stability and poller 

screws to improve primary stability and alignment of 

fracture. Plate fixation and interlocking intra-medullary 

nailing are the most effective methods for distal tibia 

fractures, but still it’s debatable which one will yield 

better results. So our aim is to evaluate the union time, 

functional outcome and percentages of complications in 

plating versus nailing. 

METHODS 

This prospective study was done at the associated 

hospital of KMC Mangalore, between periods of June 

2014 to October 2016. Ethical committee clearance was 

taken from Kasturba Medical College, Mangalore (IEC 

KMC MLR 11-14/234). The first 50 consecutive patients 

who presented with distal tibia meta-diaphyseal fractures 

(as per sample size), and who were willing for surgery 

were included in the study. The sample size is divided 

equally into 2 groups based on convenient sampling. 

Group-A patients were treated with multi directional 

IMIL nailing and Group-B patients were treated with 

minimal invasive plating {MIPPO}. Inclusion criteria 

includes: age between 18 to 60 years with closed or 

Gustilo type 1 or type 2 open extra-articular distal tibia 

fractures. Patient presenting with intra articular fractures, 

Gustilo type 3 open fractures and pathological fractures 

and neglected fractures were excluded. AO classification 

was used to classify the fracture types and Gustilo 

Anderson classification for open fractures. 

Most of the nails were inserted after reaming the 

medullary canal and locked with minimum 2 proximal 

and 3 distal locking screws. Prophylactic antibiotics were 

given to all patients prior to surgery. All patients were 

operated by senior surgeons and they were followed up at 

an interval of 4th, 10th, 16th, 24th week and above, 

radiological evaluation was done by using antero-

posterior and lateral views at 6 weeks intervals. “Mal-

union is defined as more than 50 of angular deformity in 

any plane or shortening by 1 cm or more in length” 

Functional outcome was measured by using self 

administered patient questionnaire i.e. Olerud Molander 

ankle score ranges from 0-100, score more than 90 

points-excellent, 61 to 90 -good, 31 to 60 - fair and lower 

than 30 points – poor.10 

Statistical analysis 

It was executed by an independent statistician who was 

not involved in the study, group-A (nailing) and group-B 

(plating) were classified, according to their age, sex, 

operating time, AO classification, open fractures 

classification (Gustilo-Anderson classification), union 

time, rate of infection, mal-union and Olerud Molander 

Ankle Score.10,11 Chi square test and fishers two sided 

exact test were used to compare parameters between the 

two groups. 

RESULTS 

A total of 50 patients with distal tibia meta–diaphyseal 

fractures participated in our study and they were divided 

into 2 groups. Group-A (25 patients) treated with multi 

directional intra-medullary interlocking nail and group-B 

(25 patients) treated with minimally invasive plating. 

Pre-operative characteristics of enrolled patients are 

given in Table 1. 

Table 1: Base line data, pre fracture baseline data 

(N=50). 

 Characteristics 
Nailing 

(Group A) 

Plating 

(Group B) 

Mean age 37.8 41.48 

Sex (male: female) 19:6 19:6 

AO classification   

43-A1 08 06 

 A2 17 17 

 A3 00 02 

Number of closed 

fractures 
21 20 

Number of open fractures 04 05 

Gustilo-Anderson classification  

Type 1 03 02 

Type 2 01 03 

Following table (Table 2) shows the results of Fischer 

exact test to study the correlation between OMAS score 

and variables which affects the functional outcome. 

Among the variables, average duration of surgery 

(p=0.035), fracture union (p=0.042) bear significant 

effect on functional outcome OMAS score (p=001). In 

our study we found that all patients treated with 

multidirectional locked nailing had better results than 

patients treated with MIPO. 

 

 



Pinnaka B et al. Int J Res Orthop. 2018 Nov;4(6):830-834 

                                           International Journal of Research in Orthopaedics | November-December 2018 | Vol 4 | Issue 6    Page 832 

Table 2: Post injury status. 

Characteristics Group A Group B P value 

Average duration between injury and surgery (days) 2.84 2.20 0.226 

Average duration of surgery (min) 81 87 0.035 

Full weight bearing mobility (weeks) 11.48 12.96 0.001 

Fracture union (weeks) 19.60 20.71 0.042 

Non union 00 00 00 

Delayed union 00 00 00 

Mal-union 00 01 _ 

Superficial skin infection 01 02 _ 

Deep infection 00 01 _ 

Implant failure 00 01 0.5 

Functional outcome (OMAS)    

Mean 92.80 85.10 

0.00 
Excellent 09 11 

Good 16 13 

Fair and poor  00 00 

 

Following table (Table 2) shows the results of Fischer 

exact test to study the correlation between OMAS score 

and variables which affects the functional outcome. 

Among the variables, average duration of surgery 

(p=0.035), fracture union (p=0.042) bear significant 

effect on functional outcome OMAS score (p=001). In 

our study we found that all patients treated with 

multidirectional locked nailing had better results than 

patients treated with MIPO. 

DISCUSSION 

Distal tibia fractures remains to be one of the most 

controversial fractures that we come across in the 

management. Surgeon’s main aim is to get a decent 

reduction with minimal post-operative complications. To 

get these results minimal invasive plating and 

multidirectional locked intra-medullary nailing are the 

two viable options. In our study all patients who 

underwent nailing or plating return back to full weight 

bearing capacity except one patient, who was treated with 

MIPPO, had implant failure for which implant removal 

was done, followed by internal fixation with nailing and 

bone grafting. When compared to minimal invasive 

plating, multidirectional locked nailing technique has 

exhibited many advantages in terms of duration of 

surgery, union time, range of motion at ankle joint, early 

weight bearing capacity and lesser complications like 

wound infection, delayed union and non-union. 

Disadvantages with conventional intra-medullary nailing 

are difficulty to stabilize the distal fragment and mal-

union. To overcome these problems many techniques 

have come into existence like poller screws and angle 

stable locking screws.12,13 By introducing newer 

generation of intra-medullary nails (multidirectional 

locked nailing), which has both proximal and distal ends 

of multidirectional locked nailing system and have 

various locking options available in different planes, its 

usage in the management of distal tibia fractures is 

increased. Stability of the fracture fragments both axial 

and lateral will be augmented by angular stability locking 

system.14 Four locking options are available at distal end: 

one oblique (distal most), two medio-lateral and one 

antero-posterior which will increase the bone purchase 

and distal fragment stability.15,16 A meta-analysis study of 

489 patients managed with conventional intra-medullary 

nailing with uni-planar screws showed mal alignment of 

16-20%.17 Studies done by Nork and others show 

decreased rate of mal-union in patients with fractures of 

the distal tibia metaphyseal region managed with three 

screws in various planes (8%).6  

Average time taken for surgery in group A (nailing) is 81 

min where as in group B (plating) is 87.80 min and it 

suggests that there is significant difference in both groups 

(p=0.035). There is a significant change seen in between 

two groups regarding weight bearing mobilization. In 

patients operated with nailing, full weight bearing 

mobilization started at an average 11.48 weeks where as 

in plating group full weight bearing mobilization started 

at 12.96 weeks. 

Literature shows rate of delayed union and non union in 

patients with closed tibial fractures is 0-11% and 0-8% 

respectively, where as in open fractures from 9-47% and 

3-17%.18,19 In our study there is no non union seen in the 

two groups. 

Average time taken for fracture union in patients treated 
with multidirectional locked nailing is 19.60 weeks, and 
in patients treated with plating is 20.71 weeks and the 
difference between nailing and plating group is 
statistically significant (p=0.42). Im and Tae did a 
comparative study regarding wound complications in 
patients treated with intra-medullary nailing and plating 
and observed that wound complications are significantly 
higher in plating group than nailing group (7 out of 30 
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patients in plating group versus 1 out of 34 in nailing 
group; p=0.03).20 Our results are comparable with above 
study; Post-operative complications are seen more in 
patients treated with plating (two superficial skin 
infections and one deep infection) while only one 
superficial skin infection seen in patients treated with 
intra-medullary nailing. All superficial skin infections are 
treated with regular dressing and antibiotics, whereas 
wound debridement done for deep infections. 

Cheng et al done a comparative study between patients 
having distal tibia fractures treated with MIPO and 
conventional open reduction with plate fixation and 
observed a significantly high rate of implant irritation 
complaints in patients operated with MIPO than open 
technique.21 In our study three patients complained of 
hardware irritation in plating group. 

Guo et al done a prospective randomized control study in 
85 patients with fractures of the distal tibia treated with 
either MIPO or intra-medullary nailing (41 patients with 
plating and 44 patients with nailing) and observed that all 
are united without any significant difference in functional 
score.22 Im Gi et al study in distal tibia fractures shows a 
significantly better range of motion seen in patients who 
were treated with nailing than plating.20 Our study results 
are comparable with above study. There is a high 
significant change seen in functional outcome (OMAS) 
between two groups, the mean OMAS is 92.80±4.89 in 
patients treated with multidirectional locked nailing and 
85.10±5.90 (p=0.000). 

In literature, screw back out and anterior knee pains are 
the common reported complications seen in patients 
treated with intra-medullary nailing.23 In our study, there 
is no screw back out seen in nailing group but two 
patients have complained of occasional anterior knee 
pain. 

One group B patient had implant failure (broken plate), 
possibly due to early weight bearing and he was treated 
with implant removal and later open reduction and 
fixation with IMIL nail followed by bone grafting. There 
is no implant failure seen in nailing group. 

More secondary procedures are required in plating group 
when compared with nailing group. One patient required 
wound debridement and the other patient required 
revision surgery (ORIF with nailing, bone grafting) due 
to implant failure. 

Use of both multidirectional locked nailing and minimal 
invasive plating is associated with increased rate of union 
and shows advantage in taking care about soft tissue 
around the fracture site. Limitations of our study include 
small sample size and minimal follow up. 

CONCLUSION 

These results proved that both multidirectional locked 

nailing and minimal invasive plating can be used in distal 

tibia fractures without any harm. Fracture pattern, clinical 

circumstances and surgeon skills should be considered 

before deciding the mode of management. 

Multidirectional locked nailing is considered as the 

preferable surgical option compared to minimal invasive 

plating because there are many advantages like decreased 

operative time, union time, early weight bearing and 

minimal wound complications with excellent functional 

outcome. 
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