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ABSTRACT 
Background: As the highest number of complications are associated with the distal tibia fracture it is one of the most 
challenging condition to treat. Minimally invasive plate osteosynthesis techniques are more feasible. As the disappointing results 
were obtained from the traditional techniques therefore this method was gradually evolved. 
Study design: It is a prospective study conducted in Pakistan Railway General Hospital, Rawalpindi for the duration of one year 
from January 2022 to December 2022.  
Material and Methods: The study comprised of 49 patients who fulfilled the inclusion criteria. Among 49 patients there were 23 
males and 26 female patients. The patients that were not fulfilling the inclusion criteria were excluded from the study. 
Results: 40% of the patients had problem in the right leg and 60% had it in their left side. There were 24 patients that reported 
about fibula plating the remaining 52% had no fibula plating experienced. The mean time of surgery was 7 days ranging from 3 
to 8 days. Based on the classification of fracture, 72% patients were included in the 43A category and 43B included 28% 
patients. 
Conclusion: For distal tibia fractures, minimally invasive plate osteosynthesis has better radiological and functional outcomes 
and is quite better than other treatment methods. The invasive method can cure these fractures with fewer complications and in 
a short union time. 
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INTRODUCTION 
Distal tibial fracture is also called plafond facture or pilon fractures. 
This is mostly occur in the weight bearing distal tibia region. The 
tibial fracture is 5-10% of these fractures. Distal third tibia fracture 
is common in those bones which are subcutaneous with depleted 
muscular cover.1-3 Distal tibia fractures are mainly as the 
consequences of collaborate shear and compacting forces. It may 
occur as the result of metaphysis instability, and soft bone injury. 
These fractures are complicate to treat because the poor 
vascularity, lack of muscle cover and complexity of injury. These 
fractures are also increases due to higher rate of accidents. There 
are many treatments for distal tibia fracture which include IM 
nailing, ORIF, external fixing and minimally-invasive plate 
osteosynthesis (MIPO)4-5. The one of the common and most useful 
method is minimally-invasive plate osteosynthesis. This technique 
enable stable fixation and indirect reduction with minimum 
biological footprints. External fixation of distal tibia fracture is linked 
with high incidence of problems. MIPO successfully treat distal 
femoral fractures. MIPO is used to accomplish the correct limb 
length, alignment without disturbing facture hematoma. Formation 
of callus from fracture hematoma and periosteum helps in the 
occurrence of healing. Non-surgical treatment is available for 
closed fractures. As the highest number of complications are 
associated with the distal tibia fracture it is one of the most 
challenging condition to treat. This techniques is more feasible. As 
the disappointing results were obtained from the traditional 
techniques therefore this method was gradually evolved6-8. In this 
technique the associated fibular fracture are fixed by internal 
fixation and conventional open reduction technique. Later on the 
external fixation of tibia is done temporarily. It is followed by the 
limited reduction of displaced articular fragments. On the day of 
admission of the patient the triangular external fixator placement is 
done.9 For the soft tissue traction the external fixation is proved to 
be very advantageous and feasible. But the different complications 
are also associated with the external fixation such as pin tract 
infection and non-union. Though few studied have reported that 
intramedullary nailing is an effective method but still few studies 
have raised the concern about the regular use of intramedullary 
nailing. The other traditionally used method for the reduction of 
articular fragments is ORIF. But it is considered as ineffective 
because of the soft tissue stripping and higher number of 

complications are associated with the ORIF technique.10 Therefore 
the alternative technique are the stable fixation and indirect 
reduction of distal tibia fracture is MIPO. The study aimed to 
determine the outcome associated with MIPO in treatment of distal 
tibia fracture.  
 

MATERIAL AND METHODS 
The study comprised of 49 patients who fulfilled the inclusion 
criteria. Among 49 patients there were 23 males and 26 female 
patients. The patients that were not fulfilling the inclusion criteria 
were excluded from the study. According to the inclusion criteria 
following patients who were treated at the tertiary care hospital 
were selected for the study; 

 The patient must be of age greater than 18 years 

 The patient who signed the consent willingly  

 The patient with the extra articular distal tibia fracture 
According to the exclusion criteria following patients who were 
treated at the tertiary care hospital were excluded from the study; 

 The patients with the intraarticular fragments  

 The patients who had open fracture 

 The patients with the pathological fracture. 
 All patients underwent the surgery. The American 
orthopaedics foot and ankle score was used to determine the 
functional outcomes. The data was collected and statistical 
analysis was performed by using the renowned software SPSS. 
 

RESULTS 
The average age of patients was 44.5± 12.2 as shown in table 
no.1. There were 23 males and 26 females in our study. 40% of 
the patients had problem in the right leg and 60% had it in their left 
side. There were 24 patients that reported about fibula plating the 
remaining 52% had no fibula plating experienced. The mean time 
of surgery was 7 days ranging from 3 to 8 days. Based on the 
classification of fracture, 72% patients were included in the 43A 
category and 43B included 28% patients. 
 Table 2 shows type of injury or mechanism of injury, there 
were 40% cases where the patients had fall injury, followed by 
twisting injury and RTA in case of 28% and 24% patients 
respectively. 4% patients suffered from direct and sports injury as 
per data. 
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Table 1: Demographic features and clinical parameters of patients 

Factors  No. of patients n=49 

Average age (years) 44.5± 12.2 

Male/female  23/26 

Side   

Right  20 (40%) 

Left  29 (60%) 

Fibula plating   

Yes  24 (48%) 

No  25 (52%) 

Mean time of surgery (days) 7.31 (3-8) 

Classification of fracture   

43A 36 (72%) 

43B 14 (28%) 

 
Table 2: Type of injury  

Type of injury  No. of patients n=49 

Fall injury  19 (40%) 

Twisting injury  14 (28%) 

RTA 12 (24%) 

Direct injury  2 (4%) 

Sports injury  2 (4%) 

Total  49 

 
 A clinical assessment of the ankle was also carried out by 
criteria of Merchant and Dietz after a complete follow-up of one 
year. 
 

 

 

 
Figure 1: case example 

 
Distal and proximal screw insertion and X-ray images: It gives 
40 points to function of ankle, 10 for the gait 40 for the pain and 10 

for the range of activity or motion it produce. If score comes 
between 85-100 that means results are excellent, 84-70 shows 
good results and 60-69 represents fair results. Score under 60 
shows poor results. Most of the results fall under good results 
category in our study as per table no.3. 
 
Table 3: Assessment of ankle based on the criteria of Merchant and Dietz 

Alignment  MIPO 

 No. of cases  % of Patients  

Excellent  - - 

Good  30 60% 

Fair  6 12% 

Poor  - - 

 
 Functional outcome was made as per Johner and Wruhs 
criteria. And most of the patients (77%) fall under good results 
category.   
 
Table 4: Functional outcome based on the criteria of Johner and Wruhs 

Results  MIPO 

 No. of cases  % of patients  

Excellent  -  

Good  24 77% 

Fair  8 22% 

Poor  -  

 

DISCUSSION 
The treatment method for the tibia is quite challenging because of 
the soft tissues surrounding it and high-energy trauma. For the 
treatment of fractures in the distal tibia, a number of treatment 
methods are employed i.e. intramedullary nailing, open plating, 
and MIPO. Among all these treatment methods MIPO is of 
particular importance because it does not cause any complications 
in soft tissues and maintains hematoma for the healing process. 
The literature survey does not provide any evidence for this 
hypothesis of superiority. In this work evaluation of the treatment of 
fractures by invasive plates was done 11-12. 
 A survey of 49 patients including 23 males and 26 females 
was analyzed and among them, 48% of patients had fibula plating 
while the rest ones have no surgery. Most of the patients included 
in this study had a fracture due to fall injuries and RTA (roadside 
accidents). The 40% of patients included in this study had issues in 
the right leg and 60 % of patients had issues in the left leg. Two 
types of fracture classifications were studied i.e. 43A and 43B. The 
surgery time was from 3 to 8 days while the average union time for 
the fracture was 22 weeks and this time period is quite close to the 
time period mentioned in the literature which is 16 to 24 weeks. 
The much longer time for the union of bone is not clearly 
understood because the study does not tell about the length of 
plates and the density of joining screws. The length of plates and 
joining screws are the critical parameters for the healing time 
period of fractures 13-15.  
 If the injury of the distal tibia occurs in the subcutaneous 
region, then it leads to the blood supply in this region, and soft 
tissues are highly vulnerable after injury and surgery. Usually, 
endosteal and periosteal are involved in the blood supply in the 
tibia zone. Whenever an injury or fracture takes place then the 
supply of blood by the endosteal system is disrupted, only the 
periosteal system is involved in the blood supply. At this time the 
tibia region suffers from an insufficient supply of nutrients and 
other essential ions, this may be the best possible reason for the 
delayed union of bone after a fracture. However, the invasive 
technique of fixation has an advantage over the classic plating 
method, as it avoids the unnecessary issues of the long time 
period for healing and tissue disruption. The literature survey has 
the comparison of the MIPO method with other methods of bone 
fixation. When the comparison of plating and MIPO was done, it 
was observed that this method is more suitable for a number of 
skin issues, surgery time, union time, and proper alignment 16. 
Minimal invasive risks are by intramedullary interlocking nailing but 
there are some issues with regard to stabilization in the fixation of 
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the medullary canal of the tibia and there are high risks of its 
disunion. However, some studies of such fractures show a 
comparison in function and radiological results of nailing, invasive 
plating, and other open surgeries. Usually, disunion and excessive 
pain in the knee region is observed in the case of nailing. The 
nailing treatment is only suitable for the fractures in the proximal 
region but beyond this line, this nailing method is more 
complicated 17-19. The function of the ankle was assessed by the 
criteria of Merchant and Dietz. According to these criteria, 60% of 
the patients included in this study show good results, and 12% 
showed fair results after their fractured tibia treatment. The mean 
ankle score was good by this criteria. After it, functional results 
were also predicted by the criteria of Jhoner and Wruhs. Most 
patients give good results, and 22% fall under the fair result 
category for functional outcomes 20. 
 The MIPO method is useful in the case of vascular injection, 
it preserves blood supply to the fractured bone as compared to 
plating, which causes much more disruption of surrounding 
tissues, and blood supply and ultimately leads to a slow healing 
process and disunion. This study also shows some limitations such 
as a small sample size and a single study arm. With a broad 
population size, the conclusion would be more elaborated 21-22. 
 

CONCLUSION 
For distal tibia fractures, minimally invasive plate osteosynthesis 
has better radiological and functional outcomes and is quite better 
than other treatment methods. As this invasive plate method 
reduces the initiation of damage to soft tissues associated with the 
fracture site. The invasive method can cure these fractures with 
fewer complications and in a short union time. However, this study 
was done on small population size, so there is a need for a more 
elaborated study for further analysis of the efficiency of invasive 
plating. 
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