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Abstract 
Objective: To assess the outcome of the minimally invasive percutaneous plate osteosynthesis (MIPPO) method 
applied for the management of extra-articular distal tibial fractures. 
Materials and Methods: This quasi-experimental study was conducted at the Department of Orthopaedic 

Surgery, Benazir Bhutto Hospital, Rawalpindi, Pakistan. Total 57 patients have included extra-articular type A 

distal tibial fracture, duration of injury <1 week, and competent neurological and vascular status of the fractured 

site. All the patients were treated with MIPPO Technique by using the distal tibial medial locking plate and the 

outcome of all patients was assessed radiologically in terms of union and functionally by using the Ovadia-Beals 

clinical scoring system. Data were analysed by using SPSS v. 21.  

Results: As per sample size calculation, 57 patients were included with a mean age of 37.19 ± 9.22 years. There 

were 45 (78.94%) male patients and 12 (21.05%) female patients. According to AO classification; the most common 

type was 43A1 with 31 patients (54.38%) whereas 18 (31.57%) were in Type 43A2 and 8 (14.03%) in Type 43A3. In 

our study, fracture union was achieved in a mean duration of 19.6 ± 3.45 weeks. When the functional outcome 

was analyzed, 41 (71.92%) patients had excellent outcome, 8 (14.03%) had good results, 5 (8.77%) had fair and 3 

(5.26%) had poor outcome based on the subjective result and 44 (77.19%) patients had excellent, 7 (12.28%) had 

good, 3 (5.26%) had fair and 3 (5.26%) had poor result based on an objective result of Ovadia-Beals clinical scoring 

system.  

Conclusion: Thus MIPPO can be highly successful in achieving good to excellent outcomes in the maximum 

number of patients presented with a distal tibia fracture. So in the future, we can rely on this technique for such 

types of fractures.  

Keywords: Distal tibial fractures, Extra-articular fractures, Minimally invasive percutaneous plate osteosynthesis, 

MIPPO, Union. 
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Introduction 
 

Fractures of the distal tibia are complex injuries. The 
complication rate is very high in these types of 
fractures.1 The rate of fractures of the distal tibia is 
ranged from 3% to 10% of all the tibial fractures while 
1% among the fractures of the lower extremity. In 70 - 
85% of patients, fibular fractures have also been 
observed, which can occur in more complex fractures.2 
The global incidence of tibia fractures is 51.7 per 
100,000 population per year. The incidence of proximal 
tibial fractures is 26.9, diaphysial tibial fractures are 
15.7% while distal tibial fractures are 9.1 per 100,000 
population per year.3 The existence of momentous 
osteoporosis raises the hazard of the compound or 
more complex fractures that lead to a higher number 
of complications and even mortality.4 More severe 
tibial fractures result due to high energy trauma, are 
mostly occurred due to road traffic accidents involving 
motor vehicle accidents.5, 6  
The literature proposes that the plating of these 
fractures by using a minimally invasive method is an 
appropriate way to manage such delicate fractures, 
but further research is needed.7,8 The treatment of 
distal tibial fractures includes the open reduction and 
internal fixation of related fibular fracture if present, 
subsequently the minimally plate osteosynthesis of 
tibia applying the pre-contoured anatomical plates and 
cortical screws placed percutaneously. This minimally 
invasive method for the management of distal tibial 
fractures is proved to be the most practicable and 
valuable technique for stabilization while evading the 
severe morbidities related to the more standard 
techniques of the internal or external fixation of such 
fractures.9  
Extra-articular fractures of the distal tibia are amongst 
the most complicated fractures faced by Orthopaedic 
surgeons for management due to the 
anatomical/subcutaneous position, deprived blood 
supply, and reduced muscular anterior cover. 
Complications rate may be high like delay in the bony 
union, non-union, wound infections, or wound 
dehiscence are usually observed to be the greatest 
challenge for the Orthopaedic surgeons. Minimally 
invasive percutaneous plate osteosynthesis (MIPPO) is 
one the very well-known, accepted, and successful 
technique for the management of distal tibial fractures. 
MIPPO is the method that intends to lessen the 
iatrogenic injuries to nearby soft tissues and injury to 
the vascularity of the bone, and also the preservation 
of the osteogenic fractures haematoma.10 

Through literature, it has been found longer lever arm 
plate implanted by the MIPPO technique can be 
beneficial in early and complete union and excellent 
functionality of the knee. So we planned to conduct 
this study to get evidence for the local population. This 
will improve our practice and will also help us to get 
local magnitude which we will use for future to 
implement the use of MIPPO technique for prevention 
of complication and early attainment of good to 
excellent outcome. 
 

Materials and Methods 
 
Objective: To assess the outcome of the minimally 
invasive percutaneous plate osteosynthesis (MIPPO) 
method applied for the management of extra-articular 
distal tibial fractures. 
This quasi-experimental study was conducted from 1st 
January 2015 to 31st December 2017 at the Department 
of Orthopaedic Surgery, Benazir Bhutto Hospital, 
Rawalpindi, Pakistan. A sample size of 57 patients was 
estimated by using a 95% confidence level, 7.5% 
margin of error, and incidence of distal tibia fracture 
i.e. 9.1% in all lower limb fractures.3 Total 57 patients 
were included by using the non-probability, 
consecutive sampling technique. The inclusion criteria 
were all the patients of both genders above 18 years of 
age presented to the emergency department with 
extra-articular type A distal tibial fracture, duration of 
injury <1  week, and normal vascular and neurological 
status of fractured limb. Exclusion criteria included 
patients with open fractures, intraarticular extension, 
pathological fractures, and immunocompromised 
patients. Radiographs were taken and all the patients 
were classified as defined by AO/OTA classification. 
All the patients were treated with MIPPO Technique 
by using the distal tibial medial locking plate and the 
outcome of all patients was assessed radiologically in 
terms of union and functionally by using the Ovadia-
Beals clinical scoring system. Data were analysed by 
using SPSS v. 21. 
 

Results 
 
As per sample size calculation, 57 patients were 
included with a mean age of 37.19 ± 9.22 years. There 
were 45 (78.94%) male patients and 12 (21.05%) female 
patients. According to AO classification; the most 
common type was 43A1 with 31 patients (54.38%) 
whereas 18 (31.57%) were in Type 43A2 and 8 (14.03%) 
in Type 43A3. (Table 1) 
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In our study, fracture union was achieved in 54 
(94.73%) cases within a period of 16-24 weeks; 17 
(29.82%) fractures healed within 16 weeks, 15 (26.31%) 
fractures healed within 19 weeks and 22 (38.59%) 
fractures healed within 24 weeks (mean: 19.6 ± 3.45 
weeks). There were 03 (5.2%) cases in which nonunion 
occurred that were treated accordingly. 05 patients 
developed a superficial skin infection, who were later 
on managed with daily use of dressings and suitable 
antibiotics according to the culture/sensitivity reports. 
When the functional outcome was analyzed, 41 
(71.92%) patients had excellent outcome, 8 (14.03%) 
had a good outcome, 5 (8.77%) had fair and 3 (5.26%) 
had poor outcome based on subjective outcome and 44 
(77.19%) patients had excellent, 7 (12.28%) had good, 3 
(5.26%) had fair and 3 (5.26%) had poor outcome 
based on the objective outcome of Ovadia-Beals 
clinical scoring system. (Table 2) 
 
Table 1: Demographics of Patients 

Feature F (%), mean ± 
SD 

N 57 
Age (years) 37.19 ± 9.22 
Gender  
Male 45 (78.94%) 
Female 12 (21.05%) 
AO classification  
Type 43A1 31 (54.38%) 
Type 43A2 18 (31.57%) 
Type 43A3 8 (14.03%) 

 
Table 2: Outcome of Treatment 

Outcome F (%), mean ± 
SD 

Union achieved 54 (94.73%) 
Union achieved within 16 weeks 17 (29.82%) 
Non-union occurred 03 (5.2%) 
Union achieved within 19 weeks 15 (26.31%) 
Union achieved within 24 weeks 22 (38.59%) 
Mean duration of union 19.6 ± 3.45 
Superficial infection 05 (%) 
Subjective assessment based on 
Ovadia-Beals clinical scoring 
system 

 

Excellent outcome 41 (71.92%) 
Good outcome 8 (14.03%) 
Fair outcome 5 (8.77%) 
Poor outcome 3 (5.26%) 
Objective assessment based on 
Ovadia-Beals clinical scoring 
system 

 

Excellent outcome 44 (77.19%) 
Good outcome 7 (12.28%) 
Fair outcome 3 (5.26%) 
Poor outcome 3 (5.26%) 

 

Discussion 
 
Managing the tibial distal third fractures is a great 
challenge yet. Bearing in mind the anatomy of the 
distal tibia end, it is usually hard to achieve the 
complete reduction and conservation of blood supply 
on such delicate fractures. The reduction process is 
even more problematic when the fibular fractures are 
present at the same level where the tibia fracture. This 
pattern of fracture imitates the high energy mechanism 
of the trauma producing angular and rotational 
instability, shortening of the limb, and injuries to the 
soft tissues.11,12 Literature has described many 
different types of treatment for the distal third tibial 
fractures.13-16 But, MIPPO and intramedullary interlock 
nail are the two most effective and proposed methods 
for distal tibial fractures. Intramedullary nailing on the 
distal tibial fractures is precisely hard to apply and 
should be applied with special care. Failures while 
managing the distal fragments of bones may cause 
deformity and non-union. 13,17-19  
Recently, MIPPO is used to manage the fractures of the 
distal radius by using volar locking plates. MIPPO 
technique has several advantages including the 
preservation of pronator quadratus and also good 
esthetics. The MIPPO method was originally 
designated by making two incisions i.e. one incision as 
distal transverse or longitudinal while the other 
incision as proximal longitudinal. But with the 
advancement of technique, now only one single 
longitudinal incision of size less than 20 mm is 
applied. The outcome of MIPPO including functional 
and radiological can be similar to the outcomes of 
other conventional methods.20 MIPPO technique using 
distal tibial medial locking plate is effective in 
achieving union and excellent functional outcome in 
extra-articular distal tibial fractures. It preserves most 
of the osseous vascularity and fracture hematoma and 
thus provides a more biological repair.21 
In our study, we included a total of 57 patients with a 
mean age of 37.19 ± 9.22 years. There were 45 (78.94%) 
male patients and 12 (21.05%) female patients. 
According to AO classification; the most common type 
was 43A1 with 31 patients (54.38%) whereas 18 
(31.57%) were in Type 43A2 and 8 (14.03%) in Type 
43A3. In our study, fracture union was achieved in a 
mean duration of 19.6 ± 3.45 weeks. When the 



110                                                                             Journal of Rawalpindi Medical College (JRMC); 2021; 25(1): 107-111  

functional outcome was analyzed, 41 (71.92%) patients 
had excellent outcome, 8 (14.03%) had a good 
outcome, 5 (8.77%) had fair and 3 (5.26%) had poor 
outcome based on subjective outcome and 44 (77.19%) 
patients had excellent, 7 (12.28%) had good, 3 (5.26%) 
had fair and 3 (5.26%) had poor outcome based on the 
objective outcome of Ovadia-Beals clinical scoring 
system. 
Applying for the plate by MIPPO technique in distal 
fractures can be an ideal suggestion, as it does not 
require a large space or exposure area for bone 
reduction. But, the failure to attain the perfect pre-
outline of the MIPPO plate or the disruption of the 
bony fragments at the fracture site may lead to angular 
deformity, non-union, and/or pseudo-arthrosis.22-25 In 
a study it has been noticed that full range of ankle 
movements was attained in all the patients (100%) 
after 6 months (n=38).26 But another study has shown 
that full range of ankle movements was achieved in all 
26% cases after 6 months (n=19).27 One more study 
supported the evidence and also showed that a 
complete range of ankle movements was attained in all 
27% cases after 6 months (n=26).28 
Rehman et al. found that there was 68.4% excellent 
functional outcome while 88.6% radiological union by 
using longer lever arm plates with MIPPO technique 
in patients who presented with distal femoral fractures 
of AO Type C (n=35).29 While Jang et al., also found 
that there was 57.1% excellent functional outcome 
while 96.4% radiological union by using longer lever 
arm plates placed by using MIPPO technique for the 
management of distal femoral fractures of AO Type C 
(n=28).30 These findings were similar to the findings of 
a study conducted by Rizk et al. Out of 35 cases, 32 
(91.4%) didn’t further require the bone grafting while 
only three (8.6%) need primary bone grafting because 
of severe comminution at the fracture site. 31 
 

Conclusion 
  
Thus MIPPO can be highly successful in achieving 
good to excellent outcomes in a maximum number of 
patients presented with a distal tibia fracture. So in the 
future, we can rely on this technique for such type of 
fracture. But further long-term studies are needed to 
compare other relevant outcomes with this treatment 
modality. 
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