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sl OPEN ACCESS ABSTRACT
Background: Tibial plateau fractures (TPF) are uncommon and challenging for
Corresponding Author: orthopedic surgeons with controversial reported outcomes. In this study, we aimed to

evaluate the functional outcomes with surgically treated TPF.

EM'Esam;tUILag oo, @l Materials and Methods: In this prospective observational study 44 patients with
A’;a:tnns:g ENp el PoelE, tibial plateau fractures (TPFs), who were treated surgically, were enrolled.

Assessment of functional outcome was done at the follow-up of 12 months using
Knee Society Score.

Results: The mean period of radiological union was 13.50 weeks (range 10 to 15
weeks). 2 (4.55%) patients developed non-union. 4 (9.08 %) patients had varus
deformity of 10°. The mean Knee Society Score (KSS) was 79.75 (range 53-100).
Final results as per Knee Society Score was excellent in 13 (29.55%), good in 21
(47.73%), fair in 4 (9.08%) and poor in 6 (13.64%) patients.

Conclusion: Functional results of surgically treated tibial plateau fractures
underscore satisfactory recovery in most patients.

Clinical significance: This study provides valuable insights into the short-term
functional outcomes of surgically treated tibial plateau fractures (TPFs), highlighting
the efficacy of surgical intervention in restoring knee function.
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BACKGROUND

Tibial plateau fractures (TPFs) are complex injuries that may greatly impact patients’ daily lives and functional abilities.
TPF usually occurs in young patients and after high-energy traumas [1, 2]. These fractures are associated with a high rate
of complications, including soft tissue injury, nerve damage, vascular injury, infection, delayed union, nonunion, and
osteoarthritis (OA), which makes them one of the most challenging injuries to treat [3-5]. TPFs account for 1% of all
bone fractures [6] and 9.2% of tibial fractures [7], but there has been a recently described increase in incidence, reaching
up to 28.7 per 100,000 persons per year [8-10].

Usually, the fracture patterns are complex and the therapy can be challenging, i.e., to reconstruct the joint surface, the
knee axis, and a “height stable” tibial plateau without prolonged immobilization of the joint. All of these factors need to
be considered to prevent complications and impairment of the knee. The majority of these fractures are treated surgically
[9], and several surgical strategies have been described to achieve the optimal anatomical restoration of the joint plane
and alignment of the axis.

The literature categorizes TPFs into high-/complex- and low-/simple-energy fractures [11,12]. Interestingly, there is no
significant correlation between radiological and functional outcomes [13,14]. However, the majority of patients can
achieve good to excellent functional results in the short [15, 16]. Newvertheless, the literature on patient-reported
outcomes of TPFs is limited, and further research is necessary to fully understand the impact of these severe injuries on
patients. In this sense this study was conducted to of assess the functional results short term surgically treated tibial
plateau fractures.
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MATERIALS AND METHODS
This prospective observational study was conducted in a tertiary care center from 2020 to 2022. In this study a total of 44
patients with tibial plateau fractures (TPFs), who were treated surgically were enrolled.

Inclusion criteria
> Age>18 years
> Patients with isolated tibial plateau fractures (TPFs)
> Patients who will complete follow-up period of 12 months

Exclusion criteria
» Pathological fractures
» Patients who refused participation
> Patients requiring vascular repair

Temporary stabilization of fracture with above knee splint was carried out and limb elevation was given.All enrolled
patients were treated with various surgical modalities and followed the same postoperative protocol and were checked in
the same standardized manner. Postoperative passive and active knee motion was encouraged the day after surgery to
stimulate ROM.

The patients were regularly followed at 2, 4, 6 weeks, 3, 6 and 12 months. Toe-touch weight-bearing was suggested for 4
to 6 weeks with the use of two crutches. Weight bearing was deferred until evidence of union was seen on X ray.
Assessment of functional outcome was done at the follow-up of 12 months using Knee Society Score [17, 18].

Statistical Analysis:

Data was compiled and entered into a Microsoft Excel spreadsheet, then exported to SPSS Version 20.0 for analysis
(SPSS Inc., Chicago, Illinois, USA). Continuous variables were presented as Mean + SD, while categorical variables
were summarized using frequencies and percentages.

RESULTS

The mean age of the patients was 42.2+16.97 (range 21-68) years. Maximum patients were between 30-39 years of age
15 (34.09%). There were 31 (70.45%) males and 13 (29.55%) females in this study. The most common mode of injury
was road traffic accident in 28 (63.64%) patients. 25 (56%) patients had fracture on right side. Maximum patients had
grade V 11 (25%), followed by 10 (22.73%) patients (Table 1).

The mean period of radiological union was 13.50 + 2.28 weeks (range 10 to 15 weeks). 31 (70.45%) patients were
allowed complete weight bearing at 10 to 13 weeks. Mean range of motion was 118.8° + 24.78°%range 80-155°). 2
(4.55%) patients developed non-union. 4 (9.09%) patients had varus deformity of 10°.

The mean Knee Society Score (KSS) was 79.75 £ 15.29 (range 53-100). Final results as per Knee Society Score was
excellent in 13 (29.55%), good in 21 (47.73%), fair in 4 (9.08%) and poor in 6 (13.64%) patients (Table 2).

Table 1: Demographic details of patients

Demographic Characters No. of patients Percentage
Gender Male 31 70.45
Female 13 29.55
Age group <30 Years 7 15.91
30-39 years 15 34.09
40-49 years 12 27.27
>50 years 10 22.73
Mode of injury Fall 16 36.36
Road traffic accidents 28 63.64
Side Right 25 56.82
Left 19 43.18
Schatzker | 6 13.64
classification Il 10 22.73
" 5 11.36
v 9 20.45
\% 11 25.00
VI 3 6.82
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Table 2: Results according to Knee Society Score

Grade Score No. of patients Percentage
Excellent 80-100 13 29.55
Good 70-79 21 47.73
Fair 60-69 4 9.08
Poor <60 6 13.64
DISCUSSION

Tibial plateau fractures, one of the commonest intra articular fractures, are major traumatic injury occurring due to road
traffic accidents, fall from height, violence etc. It is sometimes associated with other bony or soft tissue injuries. Any
fracture around the joint (especially weight bearing joint in the lower limb) is of paramount importance as it would result
in significant morbidity and quality of life. Hence, the treatment of upper tibial fractures with intra articular extension has
become a challenge for orthopaedic surgeons. The study presents valuable insights into the demographic profile, clinical
characteristics, and short-term functional outcomes of patients surgically treated for tibial plateau fractures (TPFs). By
analyzing a cohort of 44 patients over a follow-up period of 12 months, the research provides a comprehensive
evaluation of surgical outcomes, emphasizing both demographic details and the role of the Knee Society Score (KSS) as
a functional assessment tool.

The mean age of 42.2 years reflects a younger population predominantly affected by high-energy trauma. In a similar
study done by Rasmussen et al the average age of patients was 45 years [19]. The majority of fractures occur between 20
to 50 years of age with maximum incidence involving productive age group of 30 to 50 years (61%). In our series male
patients (70.45%) constituted a significant proportion, aligning with previous studies indicating a higher incidence of
TPFs in males, likely due to increased exposure to high-risk activities. This can be attributed to our Indian set up where
the female population largely remains indoors and is less prone to automobile accidents. In this study, road traffic
accidents were the most common cause (63.64%), consistent with the high-energy mechanism associated with complex
fractures and next being fall accounted for 36.36%. This correlates well with previous study by Chiax et al who in their
series reported that 71% of the injuries occurred due to RTA [20]. It is found that the zeal of modernization,
mechanization and industrial development made more automobile accidents due to increase in population and
automobiles. The Schatzker classification identified most fractures as Types V (25%) and Il (22.73%), indicative of
complex injuries often requiring advanced surgical techniques. In a study, done by Girish H V and co-workers, Schatzker
type | and Il dominated the total fractures making 50% [21]. A slightly higher incidence was observed on the right side
(56.82%), possibly reflecting the dominant side in road traffic accidents or workplace injuries.

In our study, mean radiological union period was 13.5 weeks which is comparable to Manidakis et al which showed that
average time of union was 13 weeks [22]. The mean radiological union observed in our study is within the expected
timeline for surgically treated fractures. However, 4.55% non-union cases highlight the challenges of treating complex
fractures.Varus deformity (9.08 %) and non-union (4.55%) emphasize the importance of precise surgical techniques and
early mobilization to minimize complications.

In this study, the mean KSS of 79.75 demonstrates satisfactory functional recovery. We achieved 77.27% good to
excellent outcomes, comparable to the study done by Vasanad et al [21], who had 44% excellent result and 44% good
results (overall 88% acceptable results). In our series, a smaller percentage had Fair (9.08%) and Poor (13.64%)
outcomes, likely reflecting the severity of initial injury or pre-existing conditions.The mean ROM of 118.8° indicates that
most patients regained functional mobility, essential for activities of daily living.The study's results align with prior
research indicating that a majority of surgically treated TPF patients achieve satisfactory short-term functional outcomes.
The findings also underscore the lack of a significant correlation between radiological and functional outcomes,
emphasizing the need to prioritize patient-reported outcomes in addition to radiographic healing.

LIMITATIONS AND FUTURE DIRECTIONS

Our study certainly has some limitations. This was a single centered study with a small sized sample. While the sample
size is adequate for initial observations, larger multi-center studies are needed for generalizability. A 12-month follow-up
provides short-term results; longer follow-ups could assess complications like post-traumatic osteoarthritis.Incorporating
additional tools like the SF-36 or WOMAC scores could provide a broader understanding of the impact on quality of
life.Future research could compare different surgical modalities or implants to identify the most effective strategies for
specific fracture types.

CONCLUSION
This study highlights the importance of surgical intervention in achieving favorable short-term outcomes for tibial
plateau fractures. Demographic analysis reveals high-energy trauma as the predominant cause, while functional
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assessment using KSS underscores satisfactory recovery in most patients. However, ongoing research is necessary to
refine treatment protocols and address long-term challenges.

CLINICAL SIGNIFICANCE

This study provides valuable insights into the short-term functional outcomes of surgically treated tibial plateau fractures
(TPFs), highlighting the efficacy of surgical intervention in restoring knee function. Overall, this study supports the role
of surgical management in achieving favorable functional outcomes in TPFs, while also highlighting areas for
improvement in surgical technique and post-operative care to minimize complications.
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