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INTRODUCTION

using locking plates aims to restore articular congruity, provide stable fixation,
and allow early mobilization. This study assessed the evaluational and
functional outcomes of tibial plateau fractures managed with locking
compression plates.

Materials and Methods: This observational study included 30 adult patients
aged 18-65 years with closed tibial plateau fractures classified according to
Schatzker’s system. Open fractures and medically unfit patients were excluded.
All patients underwent open reduction and internal fixation (ORIF) or
minimally invasive percutaneous plate osteosynthesis (MIPPO) with locking
compression plates. Postoperative rehabilitation included early knee
mobilization. Patients were followed for 12—-60 weeks, with outcomes assessed
by fracture union, range of motion, complications, and functional grading.
Results: ORIF was performed in 67% and MIPPO in 33% of cases. Mean union
time was 14.6 weeks, with union duration significantly associated with fracture
type (p<0.05). At final follow-up, outcomes were excellent in 63%, good in
33%, and poor in 3%. Functional range of motion >120° was achieved in 63%.
Complications occurred in 16.7%, including valgus malalignment, instability,
and knee stiffness.

Conclusion: Locking compression plate fixation of tibial plateau fractures
ensures stable osteosynthesis, early mobilization, and favorable functional
outcomes, with minimal complications when performed using proper surgical
technique.

Keywords: Tibial plateau fracture, locking compression plate, functional
outcome, internal fixation

tibial plateau fracture should be operated upon to
achieve anatomical reduction and rigid internal
fixation. Even undisplaced tibial plateau fractures

Tibial plateau fractures have been studied and
reported extensively and exhaustively but still
controversy exists over its management, whether
surgical or conservative. Excellent results have been
published in both groups. On one hand, we have got
a group of surgeons who says that most of the tibial
plateau fractures [85%] can be managed by
conservative treatment and on the other hand, other
group says conservative treatment means therapeutic
nihilism and except for undisplaced fracture every

should be operated, so that early mobilization of knee
is possible.

Fractures of the upper tibia are difficult to treat, apart
from the usual problems of confining patients to bed.
Conservative treatment at any age may be
complicated by knee stiffness, mal-union, non-union.
Open reduction and internal fixation has been
advocated using various implants including buttress
plate, cancellous screw, external fixator etc to
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achieve good fracture union and optimal knee
function.

Fractures of tibial plateau are serious injuries that
frequently results in functional impairment. The
emphasis in treating displaced fractures is an
anatomical restoration of articular surface, repair of
soft tissue injuries and rigid internal fixation to obtain
a stable painless knee joint with normal range of
motion controlled by well-functioning muscles.
Objectives: Compare the evaluational and functional
outcome of tibial plateau fractures using locking
plates.

MATERIALS AND METHODS

The study was carried out in SRM Medical College
and Hospital, Kattankulathur Chennai.2013-2015.
The total number of cases studied were 30 with the
youngest 18 years and oldest 65 years. In intention of
this dissertation was to study the treatment of Tibial
plateau fracture with locking compression plate to
obtain a stable, pain-free, mobile joint to prevent the
development of osteoarthritis.
Inclusion Criteria
» Adult (aged over 18 years) both male and female
» Closed tibial plateau fracture
* Radiological diagnosis of fractures with
classification based on  SCHATZKERS
CLASSIFICATION
Exclusion Criteria
LI Open tibial plateau fracture
LI Patient medically unfit for surgery
On admission demographic data was recorded and
thorough history and clinical examination was done.
We assessed the soft tissue injuries even in the closed
fractures followed by radiological assessment of the
fracture with Schatzker’s classification. These cases
would be studied on the basis of mechanism of injury,
assessment of fracture by Schatzker classification &
treatment with locking compression plate & their
surgical and functional outcome with or without
residual complication.
Emergency management of all life-threatening
conditions was carried out in casualty with respect to
— Airway, Breathing, Circulation, Monitoring of
Vital parameters, including if any soft tissue injury
and thorough Neurovascular assessment was carried
out. After stabilization of vitals, radiograph of knee
Anteroposterior, Lateral and 2 Oblique views
respectively was carried out. The fracture pattern was
grouped under Schatzker classification. CT scan was
taken for Type 1V, V,VI Schatzker to rule out for any
Posteromedial fragment. Type ILI11,IV Schatzker
fractures were assessed and immediately taken for
surgery, whereas for Type V, VI fractures with severe
swelling were delayed and immobilized by applying
skin traction or calcaneal pin traction, if needed even
External fixator was also applied and surgery delayed
till Wrinkle sign appears and later planned for ORIF.
Type of Implant was decided according to
radiographic study and CT scan and also depending

upon the skin and soft tissue condition over fracture
site.
« Lateral condyle fracture: Lateral approach with
Lateral Locking compression plate
e Lateral condyle fracture +posteromedial
fragment: Lateral approach and Posteromedial
approach with Lateral Locking compression plate
and LCP plate to Buttress posteromedial fragment
« Bicondylar Fracture: Lateral approach and medial
approach with respective Lateral & Medial LCP
» Bicondylar Fracture+ posteromedial fragment:
Lateral and posteromedial approach and fixed
with 3 plates, Lateral & Medial LCP with LCP
Buttress plate for Posteromedial fragment.
All cases done under spinal anaesthesia. Position of
patient-Supine position with a bolster under operating
knee with 20-30 knee flexion. Surgery proceeded
under tourniquet control & with C-arm guidance.
Exposure & Technique of reduction planned
according to fracture pattern. Submeniscal
Arthrotomy done if needed. Initially Posteromedial
fragment if present, has to be fixed first with LCP
buttress plate and only then condyles are fixed with
LCP.
In the immediate postoperative period, care was
given to the general condition, fluid balance, IV
antibiotic and analgesics as per the protocol. This
helped us to mobilize the patient faster. From second
post of day range of motion allowed was 0-20° from
the 5th day the range of motion was gradually
increased, after suture removal full range of
movement was allowed. Patient who had stiffness in
the early postoperative period continuous passive
motion exercise (CPM) were done daily with under
careful supervision. Partial weight bearing was
delayed until 6 weeks and full weight bearing allowed
after radiological union. The first follow up was
usually at 6 weeks and later on patients were followed
up at regular interval of monthly visit till complete
fracture union.
The course of fracture healing was documented
radiologically with minimum 4 weeks interval. The
moment of complete healing was defined as
radiologically complete bone regeneration at fracture
site. Evaluation of any possible loss of reduction,
Assessment and analysis of any complication done
during follow up. Follow up of our patients ranged
from 12 weeks to 60 weeks.

RESULTS

The study involved 30 confirmed cases of tibial
plateau fractures of either sex from October 2013 to
September 2015. all cases were treated with open
reduction / MIPPO with locking compression plate.
The analysis of the patient data, intra operative date
and post operative outcome as follows.

The study involved patients above 18 years of age.
The average age was 41 years the largest group of
patient from 30 to 50 years.
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Table 1: Age in years

Age Distribution | All | % Type 11-1V Schatzker % Type V-VI Schatzker %
Fractures Group Fractures Group
< 30 years 3 10.00 1 6.25 2 14.29
31-40 years 10 | 33.33 4 25.00 | 6 42.86
41-50 years 10 33.33 5 31.25 | 5 35.71
51-60 years 7 23.33 6 3750 | 1 7.14
Total 30 100 16 100 14 100
Table 2: Sex Distribution
Gender Distribution | All % Type I1-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
Male 22 73.33 13 81.25 9 64.29
Female 8 26.67 3 18.75 5 35.71
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.3188
Table 3: Mode of Reduction
Mode of Reduction | All % Type II-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
ORIF 20 66.67 13 81.25 7 50.00
MIPPO 10 33.33 3 18.75 7 50.00
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.0806
Table 4: Surgical Approach
Surgical Approach | All % Type I1-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
Lateral 22 73.33 14 87.50 8 57.14
Medial 2 6.67 2 12.50 0 0.00
LAT + PM 6 20.00 0 0.00 6 42.86
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.0001
There is a statistical association between surgical approach and type of fracture (p value < 0.05).
Table 5: Union Duration
Union Duration All % Type -1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
<12 weeks 2 6.67 2 12.50 0 0.00
12 — 16 weeks 22 73.33 12 75.00 10 71.43
>16 weeks 6 20.00 2 12.50 4 28.57
Total 30 100 16 100 14 100
Union Duration All Type I1-1V Schatzker Fractures Group | Type V-VI Schatzker Fractures Group
N 30 16 14
Mean 14.63 14.19 15.14
SD 1.69 1.72 1.56
P value Unpaired t Test 0.0163

There is a statistical association between union duration and type of fracture (p value < 0.05).

Table 6: Range of Motion

Range of Motion | All % Type I1-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
> 120 19 63.33 9 56.25 10 71.43
> 90 11 36.67 7 43.75 4 28.57
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.0035
There is a statistical association between range of motion and type of fracture (p value < 0.05).
Table 7: Results
Results All % Type I1-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
Excellent 19 63.33 9 56.25 10 71.43
Good 10 33.33 7 43.75 3 21.43
Poor 1 3.33 0 0.00 1 7.14
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.0213

There is a statistical association between results and type of fracture (p value < 0.05).
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Table 8. Complications

Complications All % Type I1-1V Schatzker | % Type V-VI Schatzker | %
Fractures Group Fractures Group
None 25 83.33 15 93.75 10 71.43
Valgus Instability 2 6.67 1 6.25 1 7.14
Valgus Malalignment 2 6.67 0 0.00 2 14.29
Knee Stiffness 1 3.33 0 0.00 1 7.14
Total 30 100 16 100 14 100
P value Fishers Exact Test 0.0004
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Figure 3: Pie chart Showing Associated Injury

DISCUSSION

Proximal tibial fractures, one of the commonest
intraarticular  fractures,! whose incidence is
increasing due to RTA has continuously changing
treatment options. Any fracture around the weight
bearing joint like knee joint is of paramount
importance as it would result in significant morbidity
and quality of life. Hence the treatment of proximal
tibial fractures has become a challenge for the
orthopaedic surgeon. >4l

To overcome this difficulty and to restore the
articular congruity and function of the knee joint with

There is a statistical association between Complications and type of fracture (p value < 0.05).

minimal injury to soft tissue, the innovators
developed new technologies viz.,, MIPPO and
locking compression plate system.®4 Keeping our
aim of the study at high, we present the clinical
outcome of surgical treatment of 30 tibial plateau
fractures. The results were analyzed in terms of age
of patients, sex distribution, Occupation of patients,
laterality of fracture, mode of violence, analysis of
the types, method of reduction and fixation, surgical
approach and complications.

The majority of fracture occurred between the age of
18-65 years with maximum incidence involving the
productive age group >40 years (56%) [Table 1].
Bone in 1981 also found that the majority of the
patients are aged between 15-55 years with an
average of 38.5 years. Seppo also showed age
incidence 20-60 years with an average of 39.8 years
which correlates with the present study.In our series
majority of the patients were males 73% [Table 2],
this can be attributed to our Indian setup where the
female population largely work indoor and do not
travel much. Occupationally proximal tibial fractures
were seen in people with high level of activity,
movement and travel. It is most commonly seen with
people who travel more. In our study the commonest
mode of injury being the road traffic accident 83%
other being fall from height 16% [Figure 1]. In
laterality of the fracture, right being 53% [Figure 2].
In the study only 1 patient had associated ipsilateral
femur fracture whereas 29 patients (97%) had no
associated injuries. [Figure 3]

In this series we studied 30 cases, out of them most
of the patients fall into type IlI, type V and type VI
Schatzker’s classification. Different authors use
different criteria for the surgical management of these
fractures. SEPPO E. Honkonen conducted 130 tibial
plateau fractures taking into consideration of

» Condylar widening of >5mm

« Lateral condyle step off >3mm

« All medial condylar fracture

In our series the indications for the surgery were the
same standard indications as for the tibial plateau
fractures. 3mm depression was considered as an
indication for surgery in our series.[56l

In our series we used MIPO technique for reduction
and fixation in 10 patients 33% [Table 3]. In which
both duration of procedure and soft tissue injuries are
less compared to ORIF technique, wound healing
also better and faster compared to ORIF technique
but it demands more surgical techniques. In our series
we approached with lateral and postero medial
incision in 6 patients this approach need less soft
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tissue stripping from bone can contour plate to bone
appropriately and easy to perform MIPPO
technique,l"®1 and we preferred antero lateral
approach 22 patients with lateral condylar
displacement fracture and soft tissue injury on medial
side of proximal tibia [Table 4].

In our series we had no cases of any purely implant
related complications and average time for union of
fracture was 14 weeks [Table 5].

In our series one patient developed knee stiffness due
to femur shaft fracture treated with IM nailing and
physiotherapy and regain 70° of flexion, and 2
patients developed 10° of valgus instability [Table 6].
The period of immobilization was again
individualized depending on the stability of
fixation.!®1% The benefits of early knee mobilization
include reduced incidence of knee stiffness and
improved cartilage healing (regeneration) and
promotion of good callus formation and
remodeling.[%-13

Inspite of all these complications we are able to
achieve 63% excellent result and 33% good result
[(over all 90%), acceptable results] with our standard
surgical care. In addition, we had 3% poor results in
term of functional outcome.*4%! These results are
comparable with other documented standard studies
[Table 7,8].0t

CONCLUSION

Locking compression plating of tibial plateau
fractures provide adequate stability and articular
congruity to provide excellent functional outcome
with early restoration of knee function and minimal
complications.[t7-20]
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