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Abstract
Extraarticular fractures of proximal tibia has been a challenging situation to most of the surgeons today.
Treatment of these injuries is extremely challenging because of the inherent unstable fracture region,
difficult reduction & fixation and severely compromised blood supply at the region. For the past decades,
closed reduction and minimally invasive plating and intramedullary nailing have both become widely
used treatment modalities for proximal and distal tibial metaphyseal fractures. This study was performed
to compare the functional and radiological results of locking compression plateosteosynthesis over
intramedullary nailing. This randomized prospective clinical study was conducted on 29 patients with a
closed extra-articular fracture of the proximal tibia treated with minimally invasive percutaneous plate
osteosynthesis (MIPPO) or intramedullary nailing by Tibia interlocking nail at a tertiary trauma center.
Postoperative hospital stay, time to full weight-bearing, and union time were significantly less in the
IMN group than in the PTP group, but there was no clear advantage of either technique in terms of
operative time, infection rate, range of motion of the knee, or degrees of malunion and nonunion. Both
implants have shown promising results in extra-articular proximal tibial fractures, and provide rigid
fixation that prevents secondary fracture collapse.
Keywords: Intramedullary nailing (IMN), proximal tibial plate (PTP), proximal tibial extra-articular
fractures
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1. Introduction
Extraarticular fractures of proximal tibia occur only in 5% to 11% of all tibial shaft fractures
and often result from high-velocity trauma [1]. They lead to complex tissue injuries involving
bone and surrounding soft tissues specially fracture blister &compartment syndrome [1].
Conservative management of these fractures by cast application leads to prolong
immobilization of knee and ankle has often resulted in classic apex anterior (procurvatum),
nonunion, rotational deformity or stiffness of adjacent joints affecting quality of life of the
patients. So these fractures frequently require surgical intervention as definitive management.
However, these fractures continue to be one of the most controversial fractures and their
management remains debatable by the practicing orthopaedic surgeon. Different surgical
methods include intramedullary (IM) nail, half-pin external fixation, hybrid external fixation,
plate fixation, or a combination of these techniques [2]. For the recent decades, closed reduction
with minimally invasive plating and locked intramedullary(IM) nailing for fracture reduction
has been successfull in treating fractures of lower extremity especially proximal and distal
tibial metaphyseal fractures [8, 14]. Due to the paucity of the relevant literature and the lack of
conclusive evidence to guide the selection of treatment options in such cases, we designed this
randomized controlled study (RCT) in order to compare the plating and nailing options in
proximal tibia extra-articular fractures. Our objective of this study was to compare the results
of locking compression plate osteosynthesis over intramedullary nailing in terms of duration of
surgery, duration of hospital stay, time to bear full weight, union time, malunion rate, infection
rate and ROM of knee.
2. Materials and method
The proximal tibia was defined as the region extending from the articular surface up to 1.5
times the medial to lateral width of the articular surface [14].
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The study was conducted on 29 patients admitted with extra
articular proximal fracture during January 2015 to July 2018,
in department of orthopaedic surgery, S.C.B medical college,
Cuttack. There were 21 males and 8 female patients. Patients
were selected randomly after taking consent for operation.
Patients were allocated into two group, those treated with nail
are ILN group and plate are PTP group.
2.1 Inclusion criteria
1. Patients age<65 yrs and>18 years
2. Closed proximal tibial fractures (OTA 41-A2/A3)
2.2 Exclusion criteria
1. Age<16 years and >65 years
2. Proximal tibial fractures with an intra-articular extension,
3. Tibial shaft fractures,
4. Open fractures,
5. Pathological fractures
6. Patients with multiple fractures to the same or opposite
lower limb
7. Medical comorbid condition
8. Old neglected fractures
All routine investigations were done, and long leg POP slab
was given preoperatively. Antero posterior and lateral
radiograph of affected leg along with knee and ankle were
obtained to confirm the fracture type and involved region.
Three dimensional CT scan was conducted if necessary. The
diameter of the medullary cavity in the tibial isthmus and the
tibial length were routinely measured.
2.3 Surgical Procedure
Under all available aseptic measure and spinal anaesthesia,
patients lay in supine position Tourniquet was applied. Proper
draping and painting done by 10% betadine lotion. Under
Image intensifier guidance, by transtendinous approach of
patella entry point done just medial to the lateral intercondylar
eminence of the tibial plateaque. A guide wire was passed and
confirmed by antero posterior view and lateral view on the C
arm. Temporary blocking screws, a reduction clamp was used
to achieve reduction and removed after fracture fixation.
PLATE group were treated by minimally invasive PTP using
curvilinear incision over the lateral aspect of the proximal
tibia. Indirect reduction was achieved using axial traction
and/or the application of a reduction clamp or distractor.
Internal fixation was then achieved with a proximal tibial
lateral locking compression plate (LCP). A minimum of three
screws were used on both sides of the fracture, and plating
was done using a minimally invasive technique with or
without lag screw. Postoperatively, patients in both groups
were given intravenous third-generation cephalosporin
antibiotics for 3 days. Another 10 days of oral antibiotics
were advised. Isometric quadriceps strengthening exercises
were started on the second postoperative day, followed by
active and assisted knee bending after suture or stapler
removal. Partial weight-bearing was allowed from the 1
month postoperative day, depending upon the stability of the

construct, whereas full weight-bearing was allowed only after
complete clinical and radiological union. All patients were
followed up at 2 and 6 weeks, 3 and 6 months, and 1 year
postoperatively. Both the immediate postoperative and the
final follow-up radiographs were compared to assess the
accuracy of reduction and final alignment. Measurements
were performed for coronal (varus and valgus) and sagittal
(procurvatum and recurvatum) plane deformities using the
measuring technique described by Freedman and Johnson [6].
In AP view, varus/ valgus deformity was evaluated by
measuring the angle between the lines drawn perpendicular to
the proximal and distal tibial articular surfaces. In lateral
view, the procurvatum/ recurvatum was measured similarly
and 8 of posterior slope was subtracted. Malreduction was
defined as a deformity in any plane. Rotational alignment,
shortening, and knee ROM were assessed clinically [6, 13]. The
fracture was considered united if three or more cortices were
continuous on two radiographic views. Nonunion was defined
as three consecutive months of X-rays that did not show
progressive healing. The two groups were compared with
respect to operating time, hospital stay, infection rate, fracture
union time, angulation of the fracture, and the knee range of
motion. The parameters were compared between the groups.
3. Observation
Patients with <1-year follow-up were excluded from the
study. Three patients were lost to follow-up, and 1 patient
died 1-month after surgery. So, finally, 25 patients were
available for evaluation of result. Preoperative characteristics
including age, sex, classification, mode of injury, and time
period from injury to operation were comparable in both
groups. Postoperative hospital stay, time period to full weight
bearing and union time were significantly less in the IMN
group as compared to the PTP group. Surgical site infections
(SSIs) were seen in two patients in the PTP group, one of
which was resolved with debridement while the other
necessitated implant removal due to infection. Delayed union
occurred in two patients in the IMN group, for which
dynamization was performed by removing the distal screw.
One case in the nailing group presented nonunion, which
ultimately required exchange nailing with bone grafting and
fibular osteotomy. There was nonunion in one patient in the
PTP group; bone grafting was done in that case, which
eventually led to fracture healing. The alignment of the tibia,
as measured by an independent observer in the immediate
postoperative and 1-year follow-up X-rays, did not show any
significant difference between the groups, indicating that
there was no secondary loss of reduction.
Malalignment was seen in two patients (20%) in the IMN
group (one patient had varus and one had anterior apex
deformity) and in three patients (20%) in the PTP group (two
patients had varus and one patients had procurvatum). The
average range of motion was 114.5 (range 90–150) in ILN
group and 107.33 (range 80–140) in PTP group. There were
complaints of occasional anterior knee pain (30%) in ILN
group and one patients (6.66%) in PTP group.
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Case 1

Pre op X-ray

Post Op X-ray

Range of movement of knee with full
extension

Range of movement of knee with full
flexion

Case 2

Pre Op X-ray

Post Op X-ray with plating

ROM after 6 month of surgery
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Case 3

Pre Op X ray

Post Op X ray

Pre OP Xray

Post OP Xray

Pre Op X ray

Post Op X ray

Pre Op Xray

Post Op X ray

Case 4

Case 5

Case 6

~ 366 ~

International Journal of Orthopaedics Sciences

Complications

Complication of nailing with
varus angulation AP view

Complication of nailing with varus
angulation Lat. view

Comparision between ILN VS PLT Group
Infection
Delayed Union
Non Union
Malunion
Duration of hospital stay (average)
Anterior Knee pain
ROM knee

4. Discussion
Extra-articular proximal tibial fractures are extremely
challenging injuries and frequently require surgical
intervention as definitive management. The deforming forces
on the proximal tibia result in a classical displacement pattern,
which must be understood to successfully obtain and maintain
reduction. They lead to complex tissue injuries involving
bone and surrounding soft tissues. Due to gastrocnemius
muscle acting posteriorly, the tibialis anterior muscle
anterolaterally, and the patellar ligament anteriorly, there is a
tendency to valgus and extension malalignment of the
proximal fragment. The surgical goal for the treatment of
proximal tibia fractures should beanatomic restoration of
length, articular margin, the alignment, the rotation and knee
motion while avoiding soft tissue complications.
Intramedullary nailing of proximal tibia fractures is the gold
standard treatment option for tibial shaft fracture. However, it
is known to be a challenging technique in the treatment of
proximal tibia fractures. The long lever arm and metaphyseal
enlargement make fracture reduction and nailing technically
difficult procedures. Therefore, some authors advocate the use
of plate osteosynthesis in the management of proximal tibia
fractures. Data allowing a comparison of tibial nail and
minimally invasive plating for extra-articular proximal tibial
fractures are limited. The primary goal of this prospective
study was to compare the results of tibial nailing and
minimally invasive plating from various aspects. In the
present study, patients in the IMN group had a significantly
shorter length of hospital stay compared with those in the PTP
group because of the smaller incision made during closed
nailing, meaning that IMN results in less of an economic
burden and a lower cost of healthcare to society than PTP.
Although early weight-bearing is inherently associated with a

ILN (%)
0
2(20%)
1(10%)
2(20%)
3 days
3(30%)
90-150 0(114.5)

PLT (%)
2(13.33%)
0(0%)
1(6.66%)
3(20%)
5 days
1(6.66%)
80-140 0(107.3)

load-sharing device such as an IMN, the literature does not
accurately predict an accepted time at which full weightbearing should be initiated with either procedure. Lindvall et
al. Stated that weight-bearing should be initiated when it can
be tolerated by the patient [1]. Krettek C etal found that extraarticular proximal tibial fractures treated with IMN, full
weight-bearing was initiated at various times ranging from 0
to 16 weeks, depending on the fracture location, fracture
pattern, and surgeon’s preference [11]. Similarly, in extraarticular proximal tibial fractures treated with PLP, time to
full weight-bearing has ranged from 6 to 13 weeks for the
same reasons [5, 12]. Average time taken for radiological union
in nailing group was range 12-20 weeks (16.4weeks) and in
plating group range 80-140 weeks (22.5 weeks). Thus union
occured earlier in nailing group in this study. Although these
times are longer than those stated in previously published
reports, we started full weight-bearing only after complete
clinical and radiological fracture union. That being said, we
started passive and active assisted movements early from
day12, progressing later to partial weight-bearing. Hence, we
found no significant differences in range of motion of the
knee between the groups.
Reported infection rates range from 0 to 8% in nailing
patients [2, 3] and from 0 to 14% in plating patients [2, 5].
Lindvall et al. [1] reported significantly higher infection rates:
28% in the nailing group and 24% in the plating group. The
most probable reason for this is the higher proportion (42.8%)
of patients with open fractures in their study [12]. In the
systemic review by Bhandari et al. [2] the infection rates were
2.5% in the nailing group and 14% in the plating group. The
infection rates in our series were 0% in the IMN group and
13.33% in the PTP group.
Malunion is a documented complication of the nailing of
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proximal tibia fractures and has been reported to occur in 3100% of cases in previous studies [2]. In our study, there was a
malreduction /malunion rate in the IMN group (two patients,
20%): varus malalignment in one patient and anterior apex
deformity in one patient. Various advanced techniques have
been described for preventing malreduction, including the
application of blocking or pollar screws [12, 14], unicortical
plating, an AO universal distractor [1], nailing in the
semiextended position, or the use of a nail with a more
proximal Herzog bend [7]. In our study, we used blocking
screws in two cases, reduction plating in three case. In the
other cases, a reduction clamp was used to prevent proximal
fragment extension while inserting the nail. A common
technique employed in all of the nailing cases was to make a
slightly higher entry point than that normally used for tibial
nail insertion. This modification brought our insertion point
more in line with the medullary canal of the tibia, hence
reducing the extension of the proximal fragment. The PTP
group also had three cases of malunion (20%). Bhandari et al.
[2]
the authors reported a higher malunion rate in the nailing
group (20%) than in the plating group (10%). Similarly
Lindvall et al. [12] reported a higher malunion rate in the
nailing group—apex anterior malreduction occurred in 36%
of the patients in the IMN group and 15% of those in the
locking plate group-although this difference was not
statistically significant.
When union rates after the initial fixation were analyzed in
our study, it was found that the union rate in the IMN group
was 90% and that in the PTP group was 93.33%. The high
union rates observed in our series are consistent with those
stated in various published reports, which range from 91 to
100% [10-12]. Our results were, however, higher than seen in a
study performed by Lindvell et al. [12] where the authors noted
union rates of 77% in the IMN group and 94% in the PTP
group. We believe that this difference in union rates arose
because open fractures were excluded from our series, not
because of the type of procedure performed. The locked nail
technique demonstrated advantages in terms of the operation
time, hospital stay, early full weight-bearing, and time
required for bony union.
5. Conclusion
From this study we concluded that intramedullary nail is
superior to minimally invasive plating in terms of duration of
hospital stay and speed of union along with early full weightbearing, but there was no clear advantage of either technique
in terms of operative time, infection rate, range of motion of
the knee, and rates of malunion and nonunion. Both implants
yielded promising results with extra-articular proximal tibial
fractures and provided rigid fixation that prevented secondary
fracture collapse. Limitations of this study include the small
number of patients, the involvement of multiple surgeons, the
absence of long-term follow-up to evaluate the outcome of
malalignment in terms of the development of osteoarthritis of
the knee, and the use of both stainless steel and titanium
implants.
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