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INTRODUCTION

The tibial plateau fractures can be devastating as they affect 
knee function and stability.1They are also known bumper car 
fractures in literature. 2Fractures of these variations result 
from compressive forces, directed axially, most common 
being valgus or varus directed force and indirect shear.3As 
these are high energy fractures, the usual ORIF(open reduc-
tion and internal fixation) can result in wound breakdown 
and deep infection, which is based on laboratory and clinical 
studies.4 Older individuals owing to their poor bone density at 
the subchondral level, very commonly present with depres-
sion fractures and presumed to be weaker to resist any axial 
load.5 As MIPPO  is a method of bridging the fracture by os-
teosynthesis, it can be done without significantly sacrificing 
the soft tissues, which preserves the reduction of fracture and 
bone-forming capacity of the fracture hematoma.6,7As surgi-

cal treatment is the method of choice  for the management 
of proximal tibial fractures, it can be also managed by cast 
bracing, traction, immobilization as an alternative to surgical 
intervention. The surgical methods despite being a conven-
tional approach for the management of these fractures had 
disadvantages such as large surgical scars, wound dehis-
cence and intraoperative blood loss. It also had other notable 
issues such as hardware complications and alignment prob-
lems. These shortcomings have been solved by MIPPO to a 
great extent.

MATERIALS AND METHODS

This is a prospective study done from March 2018 to March 
2020 at IMS and SUM Hospital. A total of 38 cases were 
chosen with the youngest being 20 years old and the eldest 
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being 70 years old. All patients were thoroughly examined, 
and all the data were recorded. All the patients were evalu-
ated for associated soft tissue injuries and were followed as 
per Schatzger’s classification, radiologically. All patients 
with Gustilo-Anderson type 2 or 3, pathological fractures 
excepting osteoporosis, patients having compartment syn-
drome, fractures in children who have an intact growth plate 
and patients managed conservatively were excluded from 
our study.

All cases included in our study were managed with MIPPO 
using locking compression and buttressingplates. Before the 
surgery, the fracture was immobilized with plaster of Par-
is slab application along with limb elevation. Surgery was 
not undertaken until favourable healing of soft tissues were 
noted and the swelling around the knee joint had decreased 
significantly. Patients planned for the surgery received pro-
phylactic 3rd generation cephalosporins,30 mins before the 
skin incision. There was planning made before the surgery, 
which considered:-length of the plate required, the number 
of screws to be used(approximate)as per the fracture pattern 
and abiding by the principles of fracture fixation in mind.

Patients were placed on a fracture table in a supine position 
with spinal anaesthesia being given. They were assessed 
for fracture configuration under image intensifier. Two ap-
proaches were commonly used: anterolateral and anterome-
dial (Figure 1). An incision of about 2 cm was made above 
the fracture site and space was created beneath using a peri-
osteal elevator. The appropriate length of the implant was 
chosen (preferably a T/ compressive locking plate) after 
placing it over the anterior aspect of the leg and visualizing 
it under fluoroscopic guidance just below the line made by 
the joint with the bottom end extending the last limit of tibial 
fracture so that it extends at least 3 screw holes. Another 2 
cm incision was given where the distal tip of the plate lies. 
Plate contouring was necessary to secure it with approximate 
locking/cortical or cancellous screws of the required length.

Figure 1: Represents different stages of wound processing. A. 
Skin incision and placement of the implant in the submuscular 
plane, B. Placement of the plate under C-arm guidance, C. 
Implant placement, D. locking screw application and E. final 
MIPPO. 

Postoperative radiographs were done to assess the reduced 
fracture. Static quadriceps and active knee immobilization 
were started on day 1. The decision for weight-bearing was 
not initiated until any evidence of bony union was noted, ra-
diologically. Weight-bearing without support was only initi-
ated until there was a clear sign of fracture site consolidation. 
The fracture healing was tracked as per routine anteroposte-
rior and lateral radiographs. Radiographs were done at 6-8 
weeks intervals up to 24 weeks, then every 3 months and 
every 6 months thereafter. The outcomes as per functional 
assessment were noted as per the criteria.8

RESULTS

Out of the 38 patients of proximal tibia fractures treated with 
MIPPO, the majority were around the age group of 20-50 
years (Table 1) which are known to be highly mobile, there-
fore susceptible to vehicular injuries. Out of 38 patients,26 
were males (68%) and the rest 12 (32%) were females. 22 
patients had fractures on the right side and 16 patients had 
fractures on the left, which was not that significant from the 
statistical point of view (Figure 2).

Figure 2: Represents Preoperative and post-operative images 
after the procedure.

Table 1: Age distribution of patients participated in 
study

Age(years) No. of patients Percentage(%)

20-30 6 15

31-40 12 31

41-50 8 21

51-60 7 18

>60 5 13

Most fractures were of Schatzger’s IV and V, which are most 
associated with high-speed vehicular accidents.
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Figure 3: Types of fractures of as per Schatzger’s classifica-
tion.

From the complications point of view,1 patient had joint 
stiffness postoperatively.2 patients had wound infections and 
another 2 patients had varus deformity. The wound infection 
was effectively managed by meticulous debridement and an-
tibiotics. The patient who had stiffness of the joint also had 
associated supracondylar femur fracture. Varus deformity 
was due to medial condylar collapse postoperatively (table 
1 and 2).

Table 2: Complications faced by patients after surgery
Complications No. of Patients Percentage(%)

Joint stiffness 1 2.5

Wound infection 2 5

Varus deformity 2 5

Out of 38 patients,26 patients had excellent,6 had good,3 
patients had fair outcomes and an equal number had poor 
results, as per Rassmussen’s criteria (Figure 3,4).

Figure 4: Rasmussens Score.

DISCUSSION

Proximal tibial fractures have increased in number because 
of the increase in road traffic accidents which causes commi-
nution at the fracture site.8,9 As these fractures are around the 
knee joint, these result in significant morbidity. These types 
of fractures are difficult to treat because it has increased the 

number of complications.10-12 There is a male preponderance 
concerning epidemiology as described by Kretekk and Ko-
val.13,14 Joon Woo Kim believed, that majority of fractures 
occurred in the range of 24-69 years with a mean age of 44.4 
years.15 Gonzalez et al described that the plate (locking) can 
be used with severe soft tissues damage as the plates tend 
to preserve the periosteal blood supply and further need for 
bone grafting. MIPPO enables indirect fracture reduction 
and percutaneous submuscular implant placement.16 In a 
study of ORIF, about 20% of the patients encountered infec-
tions, ranging from superficial to deep, despite satisfactory 
outcome.17 MIPPO results in less number of soft tissue is-
sues and accomplishes better outcome than the other method 
of openly reducing it.18-21 Elderly patients tend to have os-
teoarthritic changes in the joints, which aggravates after in-
traarticular fractures, where the age of the patient is the main 
predictor of functional outcome.22 MIPPO reduces pain in 
the post-operative period and enables early rehabilitation, 
which directly has the effect of regaining articular cartilage 
function and healing.23 Long term follows up is necessary be-
cause they tend to produce secondary osteoarthritis.24

CONCLUSION

As the number of road traffic accidents have increased, the 
management of these complex fractures has changed im-
mensely. Majority of the patients sustaining these pattern of 
fractures are related to the group of active mobility. There-
fore, they need an effective management strategy to return to 
their optimal routine. MIPPO provides them with a medium 
in doing so, as it is related to a lesser number of compli-
cations, effective resumption of active knee movement and 
minimal surgical scar. It also gives them a better bony union 
and fracture fixation due to inherent qualities of minimal tis-
sue damage and stable biological fixation.
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