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Introduction
Proximal tibial fractures are serious injuries and pose a treatment 

challenge. They usually result from high energy injuries, damage is 
usually extensive and open fractures, compartment syndromes, and 
vessel injuries are frequently related [1-4]. On the other hand, distal 
tibial fractures are typically the result of combined compressive 
and shear forces, and may end in instability of the metaphysis, with 
or without articular depression, and injury to the soft tissue [5]. 
The aim of fracture treatment is to obtain early fracture union in  

 
the most acceptable anatomical position with early and maximum 
functional return of activity. Conservative management of closed 
comminuted fractures with cast are associated with complications 
like prolonged immobilization, deformity, shortening, angulations, 
joint stiffness etc. Precise reduction by open reduction and internal 
fixation with conventional plate, frequently lead to complications 
like non-union, delayed union, infection, implant failure and need 
for bone grafting [6]. In addition, it also results in significant soft 
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tissue stripping [3,7] The Minimally Invasive Plate Osteosynthesis 
(MIPO) is a technique which enables indirect reduction and stable 
fixation with minimal biological footprint and preserving vascular 
supply at the fracture site [3,8]. The aim of this prospective study 
was to evaluate clinical results and complications of MIPO in 
complex tibial fractures.

Materials and Methods
Between 2016 and 2017, 20 patients with acute, closed 

proximal and distal tibial fractures were selected. Among them 
11 had proximal tibial fractures and 9 had distal tibial fractures. 
The exclusion criteria included open fractures, tibial shaft 
fractures in which intramedullary nailing was done, fractures 
with neurovascular injury, and pathological fractures. There were 
15 males and 5 females who consented to be a part of this study. 
Fractures were analysed preoperatively using radiographs and 
CT scans if there was any articular involvement (Figure 1). We 
prospectively gathered their data. Demographic characteristics, 
mechanism of injury, time required for union, range of motion 
and complications were recorded The Locking compression plate 
which are anatomically pre-contoured were used. Preoperative 
calculations were done on radiographs to ascertain the size of the 
plate, accurate size of locking, cortical and cancellous screws after 
subtraction of the magnification factor. Patients were operated 
on as soon as they were medically fit. Surgeries were performed 
under Spinal Anaesthesia. Patients were positioned supine on a 
radiolucent table. The involved leg was draped and a pneumatic 
tourniquet applied. 

Figure 1: X-Ray showing the fracture of tibia and fibula at 
junction of proximal two-third and distal one-third.

An incision of 2 to 3 cm over the proximal aspect of the tibia 
on the medial or lateral sides was made, according to the fracture 
site. For distal tibial fractures, a straight incision was made at the 
level of the medial malleolus or antero-laterally with preservation 
of the vessels and nerves depending on the fracture site. Fractures 
were reduced indirectly by a reduction forceps under fluoroscopic 
guidance and by ligamentotaxis using an external fixator. A sub 
muscular plane was made with a long hemostat and chisel without 
causing additional periosteal damage. The locking plate was 
applied sub muscularly to fix the fracture. The plate was fixed with 
screws, which were inserted percutaneously through the primary 
surgical incisions. Reduction and position of the plate was checked 
under a C-arm (Figure 2). Postoperatively, the limbs were protected 

using an above knee splint for 2 days. Active and passive range of 
motion exercises were permitted to avoid knee stiffness and to 
strengthen the quadriceps. Suture removal was done after 2 weeks 
and non-weight-bearing walking was allowed for 6 weeks. Partial 
weight bearing was allowed depending on fracture healing and 
patient compliance. At week 12, full weight bearing was permitted 
as tolerated. At each follow up patients was assessed for pain at the 
fracture site, tenderness, range of movement at knee and ankle, 
operative scar and radiological union at 6,10,14,18 and 22 weeks. 
Clinical and radiological assessments based on the criteria laid 
down by S.J.LAM9 were recorded using a proforma. The criteria are 
as follows:

Figure 2: Post-operative AP and Lateral view showing the 
fracture with implant in situ.

a)	 Excellent: Range of movement of adjacent joints 80-100 
% of normal. No pain in performing daily activities.

b)	 Good: Range of movement of adjacent joints 60-80% 
normal. Pain not enough to cause any modification of patient 
daily routine.

c)	 Fair: Range of movement of adjacent joints 30-60% 
normal. Pain enough to cause restriction patients daily 
activities.

d)	 Poor: Range of movement of adjacent joints less than 30% 
of normal. Pain enough to cause severe disability or non union.

Result
A total of 20 enrolled patients completed follow-up for one year 

and were included in the study; there were 15 males and 5 females. 
Mean age of the patients was 39.5 years (range 18-65 years). 
Thirteen cases were the consequence of high-energy trauma and 
seven were the result of low-energy trauma. Proximal tibial fracture 
was in eleven cases and distal tibial fractures in nine cases. Majority 
of the patients were operated within 3 days of injury. On S.J.LAM 
criteria, 13 patients showed excellent results, 6 patients had good 
results and 1 patient had fair result. The average time for fracture 
union was 16.4 weeks, ranging from 16 to 20 weeks (Figure 3). 
None of our patients developed any complications. 
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Figure 3: X- Ray showing radiological union at the fracture 
site.

Discussion 
MIPO allows indirect fracture reduction and percutaneous sub 

muscular implant placement [3]. The minimal-invasive method 
agrees in theory to combine the principles of a stable construct 
to a closed reduction with conservation of the haematoma [10]. 
Contrast to conventional plates, the locking compression plate 
(LCP) is anatomically pre-contoured; it does not depend on on 
friction and provides superior stability. Thus, it reduces the risk of 
loss of reduction through locking screws secured in the plate. The 
key aspect that led us to use locking plates to treat fractures of the 
tibial shaft was the difficulty we would have faced in controlling the 
reduction of the proximal or distal fractures with intramedullary 
nailing. Indirect reduction and subcutaneously applied plates 
protects soft tissue and periosteal blood supply; hence, MIPO 
should provide undisturbed union and a low complication rate. In 
spite of the advantage of well-preserved blood supply, MIPO does 
not help in reduction. The fragments may not be anatomically 
reduced and interfragmentary compression may be inadequate, 
which consequences in delayed union. Barei DP et al. [11] 
demonstrated that after open reduction and internal fixation, 
20% of the cases developed superficial or deep infections in spite 
of acceptable functional outcome. In this study, all patients had 
radiological union without any complications. In the present study, 
early surgical intervention was performed. Majority of patients 
were operated within 3 days because delay in intervention makes 
fracture reduction challenging. The time to consolidation reported 
in our study was to some extent less, when matched to the data 
known from the literature concerning plating osteosynthesis [4,5]. 
The average time for fracture union in our series was 16.4 weeks. 
MIPO decreases postoperative pain and aids early rehabilitation, 
which improves articular cartilage nutrition and healing. It is 

cosmetically more acceptable owing to less scar formation [3]. 
Uniqueness of this study was early mobilization, high mean time 
to fracture union, which was 16.4 weeks, no complications and 
majority of the patients having excellent outcome. The current 
study has some limitations. This is a non-randomized study with 
no control group. In addition, the sample size was small and the 
mean follow up was for 12 months. In conclusion, MIPO is a reliable 
method of treatment for distal tibial fractures; it provides a high 
union rate and good functional outcome with minimal soft tissue 
complications.
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