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Abstract
Introduction: The mechanism of injury and the prognosis of dis-placed, extra-articular fractures of the distal tibia 

is different to that for Pilon fractures, though ideal form of fixation for displaced, extra-articular fractures of the distal 
tibia remains controversial. In the many tertiary care centres, open reduction and internal fixation with locking-plates 
and intramedullary nailing are the two most common forms of treatment. Both of these techniques provide reliable 
fixation, but both are associatcbၚcginitially toe touch weight bearing was started on visibility of radiological callus and then later progressed to full 
weight bearing, patients were followed for minimum 9 months and relevant statistical tests were applied.

Results: amongst the two groups we had an average time to union of 16.5 weeks in the interlocking group while 

Conclusion: our study demonstrates that both methods can be used in management of distal tibia extra articular 
fractures. Closed reduction and internal fixation with intramedullary interlocking nail has advantage of reduced time to 
union, early mobilisation and lesser incidence of complications compared to open reduction and internal fixation with 
plating.
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Introduction
Fractures of distal tibia are among the most challenging injuries 

faced by the surgeon. �e common concern among these fractures is 
associated so� tissue injury component and if not treated properly 
may result in serious complications and disability [1]. High energy 
motor vehicle accidents constitute the lead because especially in 
the middle aged adult male because of their more outdoor activity 
.�e incidence of distal tibia fractures in most series is 0.6% and it 
constitutes to about 10-13% of all tibial fractures [2]. Stable �xation 
becomes a di�cult task as it is devoid of muscular attachments. �e 
mechanism of injury and the prognosis of dis-placed, extra-articular 
fractures of the distal tibia are di�erent to that for Pilon fractures. 
�eir proximity to the ankle, however, makes the surgical treatment 
more complicated than the treatment of diaphyseal fractures of the 
tibia [3,4]. Locked intramedullary nailing is considered the treatment 
of choice for diaphyseal fractures but there are concerns about the 
stability of the �xation, break-age of the nail and locking screws, risk 
of propagation of the fracture into the ankle joint, and unsatisfactory 
alignment in fractures involving the metaphysis [5]. Distal tibia 
metaphyseal fractures can be managed with open reduction and 
plate �xation. �is approach o�en necessitates extensive so� tissue 
dissection and devitalisation, creating an environment, less favourable 
for fracture healing and more prone to infection and postoperative 
ankle sti�ness [6]. As a result other methods such as intramedullary 
nailing, percutaneous plating have become the standard treatment for 
distal tibia fractures. Fracture �xation with intramedullary nails was 
developed in an e�ort to limit these potential operative complications 
[7,8]. �e use of intramedullary nails obviates the need for extensive 
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surgical dissection, spares the extraosseous blood supply, and allows the 
device to function in a load-sharing manner. However, intramedullary 
management of distal tibia metaphyseal fractures is accompanied by 
its own complications, including malalignment, hardware failure, and 
the risk of fracture propagation into the ankle joint [9]. Locked plate 
designs act as �xed-angle devices whose stability is provided by the 
axial and angular stability at the screw-plate interface instead of relying 
on the frictional force between the plate and bone, which is thought to 
preserve the periosteal blood supply around the fracture site. Locked 
plates are indicated for fracture management in osteoporotic bone and 
in periarticular fracture patterns, making them a feasible treatment 
option for distal tibia metaphyseal fractures [10, 11]. Due to absence 
of de�ned criteria in the literature for the surgical treatment to extra 
articular distal tibia fractures, this study is conducted to compare the 
treatment results of intramedullary nailing and locking plate technique 
in terms of rate of healing, functional outcome and complications.
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Material and Methods
�is is a prospective interventional study included 48 patients 

aged 21 to 68 years and were diagnosed as having a proximal tibial 
fracture with or without diaphyseal involvement. �e fractures were 
stabilized with two method �rst the single lateral insertion of locking 
compression plate (LCP-) proximal lateral tibia (-PLT), using the 
percutaneous plate osteosynthesis technique and secondly using closed 
reduction and intermedullary interlocking nailing system at a tertiary 
trauma care centre from Jan 2019 to July 2020 (Figure 1).

Inclusion Criteria

1.	 Age more than 18 years and less than 75 years and willing 
for surgery.

2.	 Patients with competent neurological and vascular status 
of the a�ected limb and patients who meet the medical standards for 
routine elective surgery. 

3.	 Patients with fracture meeting the AO criteria (41-A), 
duration of injury < 2 weeks.

Exclusion Criteria

1.	 Patient with open fractures, intra articular extension, 
pathological fractures, poor medical health or who did not give consent 
were excluded.

2.	 Patients with immature skeleton, segmental fracture of tibia, 
old injury were excluded. 

Surgical techniques for MIPO plating: Patients were operated 
under spinal anaesthesia in supine position on a standard radiolucent 
table. �e key concept of the approaches to the distal tibia is preserving 
the so� tissue envelope and the blood supply in the fractured 

metaphyseal area. Generally, the plate is inserted from distal to proximal 
through a tunnel between periosteum and intact overlying tissue. �e 
medial approach is commonly used for the MIPO technique. A straight 
skin incision 3–5 cm is performed on the medial aspect of the distal 
tibia. �e incision stops distally at the tip of the medial malleolus. 
�e greater saphenous vein and saphenous nerve are held anteriorly 
with a blunt retractor. Separate stab incisions are usually su�cient 
for the insertion of the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the level of the fracture 
to percutaneously apply reduction forceps or insert a separate lag screw 
for better reduction especially in oblique or spiral fracture patterns at Tj
0 towor 
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patellar tendon was split vertically in its middle and retracted to reach 
the proximal part of tibial tuberosity. Next step was to determine the 
point of insertion. Essential for the success of the procedure is the correct 
choice of the insertion point. As a rule, the insertion point should be 
slightly distal to the tibial plateau, just medial to lateral tibial spine on 
a true AP view and exactly in line with the medullary canal on lateral 
view. If the insertion point is too distal, there is danger of fracturing 
the distal cortex of the main proximal fragment. On the other hand, 
insertion far too proximally bears the risk of opening the knee joint, 
patella comes in way of the zig or removal of nail may be di�cult. A�er 
selecting the point of insertion curved bone awl was used to breach the 
proximal tibial cortex in, so that from perpendicular position its handle 
comes to be parallel to the sha�. In the metaphyseal cancellous bone, an 
entry portal was created, making sure it was in line with the centre of 
the medullary canal. A�er widening the medullary canal with a curved 
awl, a guide wire of size 3mms diameter x 950mms length was passed 
into the medullary canal of the proximal fragment. Reduction of the 
fracture fragments under image intensi�er by maintaining longitudinal 
traction in line of the tibia was done. Accurate closed reduction of the 
fracture was veri�ed under image intensi�er before insertion of the 
guide wire in the distal tibial metaphysis. A�er reduction, the tip of the 
guide wire was passed till it enters the subchondral bone of distal tibia. 
In both AP and lateral views, the guide wire should lie in the centre of 
the tibial plafond. Reaming was initiated with hand reamer of size 8 
mm, and then with one millimetre increment till the scratching sound 
of the isthmus was felt. Exact length of the nail was measured from the 
length of the guide wire remaining inside the medullary canal from the 
entry point. Size of the nail was assessed as one millimetre less than the 
diameter of the last reamer. �en a properly selected and assembled nail 
was passed into the medullary canal over the guide wire. Distal locking 
was always done �rst. It was done under image intensi�er control 
by free hand technique. Cases in which the distal fragment was large 
enough to accommodate two mediolateral screws, two mediolateral 
screws were passed, and cases in which distal fragment was too small 
one mediolateral and one anteroposterior screw were passed. �is 
was followed by proximal locking with the help of the zig using 4.9 
mm interlocking bolts of appropriate length both static and dynamic. 
Screw positions were con�rmed under C-arm image intensi�er. A�er 
this, zig was removed, and stability was checked by performing �exion 
and extension at knee and ankle joint. �en all incisions were closed in 
layers. Sterile dressing was applied over the wound

Post-operative care: patients were monitored for vascularity, 
swelling, discoloration, and movement for �rst 48 hrs, check dress 
was done on day 3 and then later Sutures will be removed on 14th 
day. �e patients were placed in a well-padded posterior splint with 
the ankle neutral to prevent an equines deformity, during this period 
limb elevation and active toe movements were encouraged. Non weight 
bearing mobilization was started with walker which progressed to 
partial weight bearing a�er four weeks at least, Full weightbearing was 
advised once considerable callus was visualised radiologically. Active 
range of movements of knee and ankle were initiated as soon as the 
patient’s skin condition and pain permitted.

Follow up: Plain radiograph was carried out post operative, a�er 
two weeks, one month, two month, four month, and six month of 
surgery. Evaluation of clinical and radiological outcomes was made.

Result
In our study, out of total 48 patients, the eldest patient in our 

study was 68 year old whereas youngest patient was 21 year old. 
�e mean age of all patients was 41.31+13.35 year. However, 56.2% 

of our patients were from 31-50 age groups. �e male gender was 
predominantly forming the sample size whereas females in the sample 
size. 32 patients had fracture due to road tra�c accident, 8 had due to 
fall from height, 1 due to assault and 7 patients due to slip and fall. 2 
patients had associated femur fracture and 30 patients did not have any 
associated injury. Of the total 24 patients were managed with locking 
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the hopes of decreasing the complications resulting from treatment 
[14,15]. With the development of minimally invasive surgery, 
percutaneous plating has challenged interlocking nailing as locked 
plate designs act as �xed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate interface instead of 
relying on the frictional force between the plate and bone, which is 
thought to preserve the periosteal blood supply around the fracture 
site [16,17]. In present series, 48 cases of extrarticular distal tibia 
fractures were treated primarily over a period of two years with follow 
up ranging from 12 months to 22 months. We evaluated our results 
and compared them with the result of various studies in the literature. 
In present study, the average duration of surgery in interlocking group 

was 57.53 min and the average duration of surgery in plating group 
was 69.33 min which was comparable to the studies done by Guo JJ, 
et al. [18]. In present study, fracture of �bula was seen in 7 cases in 

Parameters to be compared Plating group n=24 Nailing group 
n=24

Radiographic Healing Time(months) 5.1±1.1  3.2±1.6
Delayed Union 3 cases 2 cases
Non-Union 1 case Nil
Valgus Malunion 2 (7 deg. & 8 deg.) Nil
Varus Malunion 0 0
Secondary Loss of Reduction 0 0
Superficial wound infection 4 0
Implant removal 0 0

Table 4: Post-operative Complications and Outcomes.

Parameter

RangeResults1 Month follow-up2 Month follow-up100Excellent

104080-100

Good

30860-80

Fair80<60

Poor00

Table 6: Outcome analysis.

Figure 2: Radiographic images showing distal tibia fracture.Figure 3: Radiographic images showing managemnet with Mipo plating.Figure 4: Images of 7 month follow up, demonstrating excellent recovery.



Citation: Mahajan Np, Patil T, Mhatre JA, Kamble M, Sarkunde  P, et al. (2022) A comparative study of functional outcome of  distal tibia extra articular 
fractures managed with intramedullary nailing and plating. Clin Res Foot Ankle, 10: 336.

Page 5 of 5

Volume 10 • Issue 2 • 1000336Clin Res Foot Ankle, an open access journal
ISSN: 2336-910X

ILN group whereas in 8 cases in plating group. Fixation of �bula was 
done in 04 cases in ILN group whereas in 7 patients in plating group 
which was comparable to Guo JJ, et al. �ey concluded that �xation of 
associated �bula fracture reduced the incidence of non-union in distal 
tibial fractures. In present study, in the interlocking group average time 
to weight bearing was 9.53 weeks whereas in the plating group average 
time to full weight bearing was 13.06 weeks which was comparable to 
studies done by Redfern DJ, et al. [14] and Guo JJ, et al. [18]. In present 
study, average time for union was 17.43 weeks in interlocking group 
compared to 21.40 weeks in plating group which was comparable to 
the studies done by Redfern DJ, et al. [14] and Bahari S, et al. [13]. In 
our study implant irritation and ankle sti�ness were the most common 
complications in plating group (26.66%), super�cial infection in two 
patients (13.33%) of plating group. �ese results were comparable to 
the studies done by Bahari S. et al. [13], Lau TW, et al. [8], Guo JJ, et 
al. [18].
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