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Abstract:

Background: Tibial plateau fractures are quite prevalent and challenging to cure. These fractures could be
caused by high-energy strikes, such as falls or auto accidents. Stable fixation, early mobilisation to restore joint
functionality, and anatomical repair of the articular surfaces are all necessary for the successful treatment of
tibial plateau fractures. The drawbacks of traditional plates have been addressed by anatomical locking
compression plates. The purpose of this study was to assess the functional, radiological, and clinical results of
treating patients with tibial plateau fractures using anatomically contoured locking compression plates.
Materials and Methods: This study investigates the functional outcomes of patients treated surgically using
anatomically contoured locking compression plates. It was conducted at Jawaharlal Nehru Medical College &
Hospital, Bhagalpur, over 14 months (September 2023—October 2024) and the research involved 65 patients.
Result: Every patient was monitored until the fracture had fully healed. The follow-up time was 1624 weeks
on average. The time for union varied betweenl6 and 24 weeks, with all fractures going for union in an average
of 18 weeks. Compared to patients treated with open reduction procedures, those whose fractures were healed
biologically using a minimally invasive technique underwent an early union. Oxford criteria were employed to
assess the clinical outcomes. Thirty-four of our patients had great results, twenty-two had good results, six had
medium results, and three had bad results. Three of our patients had infections, four had varus deformities, three
had knee instability, and seven had tight knee joints. Our case series had no instances of implant failure or
implant-related complications.

Conclusion: Automobile accidents accounted for the majority of the tibial plateau fractures in our series. As
compared to the fractures treated with the technique of open reduction, individuals whose fractures were
corrected using a less invasive procedure experienced an early union. Compared to traditional plating, locking
compression plates have many advantages. In these the soft tissue is preserved, the blood flow to the fracture is
maintained, and the operating time is reduced. However, performing locking plate fixations requires technical
expertise and a lengthy learning curve.
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

One of the most important load-bearing regions of
the human body is the tibial plateau, which is the
superior articular surface of the tibia.[l1] The
severity of fractures in this area varies greatly,
ranging from straightforward injuries that usually
have acceptable results following non-operative
treatment to intricate fracture patterns that pose
difficulties for even the most skilled surgeons.
Surgeons are most concerned about these fractures
due to the intricate biomechanics of its weight-
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bearing position, as well as complex ligamentous
stability and articular congruency [2,3]. Roughly
one percent of adult fractures are tibial plateau
fractures. The lateral plateau is affected by 55-70%
of these injuries. Bicondylar fractures are observed
in 10-30% of patients, while isolated injuries to the
medial plateau occur in 10-23% of instances. Axial
force combined with varus or valgus stress during
flexion and extension movements causes tibia
plateau fractures [4] These fractures can be
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categorised using a variety of techniques, such as
the Schatzker classification system and the AO
classification. It is more crucial to classify the
fractures in order to choose the best course of
action. The Schatzker classification, which is still
essential to the terminology used to describe tibia
plateau fractures, describes pathoanatomy in AP
radiographs and offers treatment options.
Orthopaedic surgeons commonly use the Schatzker
classification system for tibial plateau fractures,
which separates these fractures into six kinds, to
evaluate the initial injury, plan treatment, and
forecast a prognosis. High energy fractures of
Schatzker types 1V, V, and VI frequently occur in
conjunction with additional systemic and local
traumas. There is currently disagreement in the
medical literature regarding the most effective
method of treating these fractures. The goal of
stable, pain-free knee joint with a good functional
range of motion and adequate radiological repair of
the tibial articular surface of the knee joint has
evaded most therapeutic techniques, making the
treatment of tibial plateau fractures controversial.
Among the various choices, plating, C.C. screws as
internal fixation treatment modalities, and hybrid
external fixation are the surgical techniques most
frequently employed. While open reduction and
stable internal fixation aid in preserving the
articular surface and restoring the mechanical
alignment, which permits early knee mobilisation,
non-operative modalities such as casts, braces, or
traction are complicated by the inherent risks of
poor functional outcomes and prolonged hospital
stays. Internal fixation and open reduction present
unique challenges. The transition from completely
invasive to minimally invasive procedures has been
made possible by the development of anatomically
tailored locking compression plates as an implant
for internal fixation. It is commonly used to enable
single and multiple plating while enhancing soft
tissue handling. The proximal tibial anatomical
contoured locking compression plate is based on
the biomechanical principle of external fixators and
internal fixators, which has the advantage of
preserving bone perfusion and the periosteal blood
supply because the angle-stable interface between
the screws and the plate allows placement of the
plate without any contact to the bone.

The purpose of this study is to evaluate the
functional outcome using the International Knee
Documentation ~Committee score and the
radiological outcome by measuring tibial plateau
depression during patient follow-up. The outcomes
of open reduction and internal fixation with
anatomically shaped locking compression plates
were retrospectively collected. Examining the
radiological and functional outcomes of using
anatomically engineered locking compression
plates to treat tibial plateau fractures was the aim of
the study.
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Materials and Methods

Study Design: An observational study done in
retrospective manner.

Study Setting: The study was carried out at
Jawaharlal Nehru Medical College and Hospital,
Bhagalpur, India, from September 2023 to October
2024.

Participants: Patients presenting with tibial
plateau fractures.

Inclusion Criteria:

e Patients who are at least eighteen years old.

e with a verified Tibial Plateau Fracture
necessitating surgery.

e accessible for follow-up throughout the
research term.

Exclusion Criteria:

patients with open fractures
those with pathological fractures

e those with a history of prior tibial plateau
fractures

e with concomitant conditions such severe
osteoporosis or uncontrolled diabetes that may
impact healing.

Sample size: The following formula was used to
estimate a proportion in a population in order to
determine the sample size for this investigation-

n=27z2xp x (1-p) /E?
where: - n = sample size.

- Z = Z-score corresponding to the desired level of
confidence

- p = estimated proportion in the population
- E = margin of error.

Bias: To minimize selection bias, all eligible
patients presenting during the study period were
included. To reduce information bias, data was
collected consistently using standardized forms and
procedures.

Ethical Considerations: The Ethics Committee
authorised the study procedure, and each
participant provided written informed permission.

Operative Technique: Under C-arm supervision,
all procedures were performed on supine patients.
The procedures were performed by a number of
surgeons from various Institute units. For
minimally invasive procedures, the method was
either an anteromedial parapatellar incision or an
anterolateral parapatellar incision. An anterior
midline technique was used for patients who
needed open reduction. One tibial anatomical
proximal locking compression plate was used to
treat Schatzker type IV fractures. Dual plating was
done for type V and type VI fractures, either by
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making two distinct minimum incisions on the
anteromedial and anterolateral aspects or by
employing a midline. The screw head is locked in
the threads of the plate's screw holes in a locking
compression plating system. The drill sleeves
should serve as a constant reference for the drilling
direction [5,6]

Post Operative Protocol: After 48 hours, when the
surgical discomfort had decreased, the patient was
mobilised whenever stable internal fixation was
reached. Continuous passive motion was used to
begin static quadriceps and knee range-of-motion
workouts. Knee flexion and range of motion were
progressively raised to 90 degrees. Many patients
had complete range of motion prior to suture
removal. X-rays were collected and clinically
evaluated for union and any deformities, and all
patients were invited to attend follow-up
appointments at weeks six, twelve, and twenty. Up
to the union, patients were routinely checked on
every three months. Clinical and radiographic
techniques were used to evaluate the patients's knee
range of motion and fracture union at each follow-
up. Follow-up was conducted for a minimum of six
months and a maximum of twenty-four months.

Method of Evaluation: Our study's outcomes were
examined using the Oxford Knee Score Criteria [7].
The moment the patients arrived for a follow-up,
they were asked how much knee pain they had,
how far they could walk pain-free, how hard it was
to squat, how hard it was to get up, whether they
had a limp when walking, whether they had pain at
night, and whether they could perform daily routine
work, household chores, and community
ambulation. Additionally, patients were asked if
they experienced knee instability when walking.
Excellent (40—48), good (30-39), moderate (20—
29), and poor (0—19) were the grades assigned after
scoring.

Results and Analysis

The trial comprised 65 patients in total. Of the
sixty-five patients, thirty-five were between the
ages of thirty-one and fifty.(Table 1). Because men
make up the majority of the working population in
Indian settings, our study was primarily composed
of men. Of the sixty-five patients, fifty-three (81%)
were men, and the remaining twelve (19%) were
women. A significant number of fractures were
caused by car accidents. Thirty-seven patients had
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fractures on their right side, whereas the remaining
twenty-eight patients had fractures on their left
side, indicating that right-sided fractures were more
common. According to the Schatzker classification
system, the majority of the cases in our series were
classified as type IV, V, and VI instances, which
are typically caused by high energy injuries (Table
2).Fifteen instances underwent minimally invasive
plate fixation procedures, while fifty cases
underwent open reduction and internal fixation.
Compared to open reduction operations, minimally
invasive techniques result in less soft tissue injury
and a shorter surgical process length. In minimally
invasive operations, tissue healing also happens
quickly. On the other hand, minimally invasive
operations involve a longer learning curve and
more technical and surgical experience. When
extensive comminution was observed in the
metaphyseal region, the locking compression plate
was employed in a bridging way in 22 patients,
whereas in 12 individuals it was used in a
compression mode. Both the bridging and
compression methods of fixation were applied to
31 out of 65 patients. In thirty-four patients,
minimally invasive procedures were employed
along with the anteromedial approach whenever the
medial condyle was displaced. One benefit of this
method was that it required less soft tissue peeling.
The anterolateral technique was applied to 31
patients who had lateral condyle fragmentation. In
our case series, there were no instances of implant
failures like plates or screws breaking. With a
range of 16 to 24 weeks, fractures went in for union
on average at 18 weeks. Ipsilateral intercondylar
femur fractures are the cause of knee joint
discomfort in four cases. Lack of postoperative
mobilisation is the cause of knee joint stiffness in
three more cases. Three individuals with unstable
knees as a result of related anterior cruciate
ligament injury. Following plate removal, antibiotic
treatment, and the application of an above-knee pop
cast, three patients experienced profound infections
at the surgical site; the fractures united at 24 weeks.
Following surgery, the collapse of the medial
condyle caused varus deformity in four individuals.
(Table 3). Oxford criteria were employed to assess
the clinical outcomes. Of the sixty-five instances in
the series, thirty-four had excellent results, twenty-
two had acceptable results, six had fair results, and
three had bad results (Table 4).

Table 1: Distribution of age group in patients

Age Group(in years) Number of patients Percentage
18-20 9 13.85
21-30 10 15.38
31-40 19 29.23
41-50 16 24.62
51-60 8 12.31
Above 60 3 4.62

Total 65 100
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Table 2: Fracture kind and incidence rate: Schatzker's categorisation

Type of fracture Number of patients Percentage
Typel 10 15.38

Type 11 - _

Type 111 - -

Type IV 18 27.69

Type V 16 24.62

Type VI 21 32.31

Total 65 100

Table 3: No of patients with complications

Complication

Number of patients

Knee joint stiffness

Post-operative loss of reduction

Infection

Varus Deformity

Knee instability

WA |WIW|

Total

Table 4: Number of cases with clinical results

Clinical result Number of cases Percentage

Excellent 34 52.31

Good 22 33.85

Fair 6 9.23

Poor 3 4.62

Total 65 100

Discussion of these individuals are classified by Schatzker as

The most important weight-bearing joint in the
body is affected by tibial plateau fractures, one of
the most common intra-articular fractures. Due to
an increase in accidents, the number of tibial
plateau fractures is increasing every day. With the
development of improved treatment strategies and
implants, the approaches to treating tibial plateau
fractures have changed. Since tibial plateau
fractures are a primary weight-bearing fracture of
the body, treating them is crucial since they
significantly impair quality of life and cause
disability. In order to overcome these challenges
and restore bone strength and knee joint function as
soon as possible with the least amount of soft tissue
damage, the developers created new technologies
for minimally invasive procedures and locking
plates. We examined the functional results of 65
individuals who underwent surgery using locking
compression plates. Age and sex, fracture side,
Schatzker fracture type, type of surgery and
fixation, surgical technique, and postoperative
complications were all taken into consideration
when analysing the patients. The majority of
fractures happened to people between the ages of
18 and 65. About 54% of the incidents affected
people between the ages of 31 and 50. The bulk of
the patients in a case series that Boune et al.
examined were between the ages of 15 and 55. The
bulk of the patients in a study by Seppo et al. were
between the ages of 20 and 60, which likewise
showed a strong correlation with our findings. We
looked at 65 examples in this series. The majority
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type 1V, type V, or type VI. The criteria used by
various writers for the surgical treatment of these
fractures vary.

In 130 tibial plateau fractures, Seppo E. Honkonen
[8] took into account

1. Condylar widening of more than 5 mm
2. Step off of the lateral condyle > 3 mm
3. Every medial condylar fractures.

The conventional indications for the surgery in our
series were the same as those for fractures of the
tibial plateau. In our series, a 3mm depression was
regarded as a surgical indication. 15 patients
(approximately 23%) in our series underwent
reduction and fixation using a minimally invasive
technique, which requires more surgical techniques
but has a shorter procedure time and fewer soft
tissue injuries than an open reduction technique
[9,10,11]. Additionally, this method improves and
speeds up wound healing. We used the combination
fixation approach in 31 patients (about 48%) in our
series, which produced excellent articular
reconstruction  and  post-operative  collapse
protection. We used the bridging kind of fixation
concept in 22 patients (about 34%) who had
metapyseal comminution fractures and osteoporotic
patients who needed a bone graft. Since the LCP
implant method provides strong fixation and avoids
fracture collapse during the postoperative period,
we did not undertake bone grafting on these
patients. We used the compression kind of fixation
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concept in 12 situations (about 18%) where both
stiff fixation and buttress effect were needed
[12,13]. For 34 patients in our series, we used an
antero medial incision, which requires less soft
tissue stripping from the bone and allows for proper
contouring of the plate to the bone. This minimally
invasive technique is also easy to perform. For 31
patients, we preferred an antero lateral approach,
which involved soft tissue injury on the medial side
of the proximal tibia and a lateral condylar
displacement fracture. Once more, the duration of
immobilisation was customised based on the
stability of the fixation. Reduced knee stiffness,
enhanced cartilage repair (regeneration), and
favourable callus development and remodelling are
all advantages of early knee motion [14,15]. With
our basic surgical care, we are able to obtain
33.85% good results and 52.31% exceptional
results. Furthermore, our functional outcome
results are 9.23% fair and 4.62% bad.

Conclusion

With its various fixation types, we find that the
locking compression plate system is a great
biological fixation, even in the case of difficult
fracture scenarios, especially those involving
Schatzker's type IV, V, and VI fractures. A high
rate of successful fracture healing with controllable
postoperative sequelae was another outcome of the
treatment. These results validate the application of
locking compression plates with anatomical
contours as a dependable and advantageous
surgical procedure for individuals suffering from
tibial plateau fractures. However, this also entails
the risk that could arise if preoperative planning is
not done correctly and intraoperative guidelines are
not followed.

Limitations

One of the study's drawback is the limited sample
population that was used. The results of this study
are further limited by the absence of a comparison

group.
Recommendation

To confirm these results and investigate the long-
term effects of using anatomically constructed
Locking Compression Plates to treat tibial plateau
fractures, more research with bigger sample sizes
and longer follow-up times is advised.
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