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            Abstract

            
               
Background: Tibial plateau fractures, though uncommon, present significant clinical challenges due to their intra-articular involvement,
                  variability in fracture patterns, and risk of long-term morbidity. Surgical management aims to restore joint congruity, alignment,
                  and function. Objective: To assess and compare the functional and radiological outcomes of tibial plateau fractures managed surgically using various
                  fixation techniques at a tertiary care centre. Methods: This prospective study included 60 patients aged 20–70 years with closed, unstable tibial plateau fractures treated surgically
                  between November 2016 and December 2018. Fractures were classified using Schatzker’s system. Operative methods included percutaneous
                  cannulated cancellous screws (PCCS), open reduction and internal fixation (ORIF) with buttress plate ± bone graft and locking
                  compression plates (LCP). Postoperative care included standard physiotherapy and rehabilitation protocols. Clinical and radiological
                  outcomes were assessed at 6 months using the Modified Rasmussen Criteria. Results: The most common fracture pattern was Schatzker Type II (33.3%). ORIF with buttress plate and bone graft was the most commonly
                  used technique (33.3%). Clinical outcomes were excellent or good in 86.3%, and radiological outcomes were excellent or good
                  in 87%. A statistically significant association (p = 0.004) was observed between radiological and clinical outcomes. Postoperative
                  complications included infection and stiffness in 6.7% each, and deformity in 3.3%. Conclusion: Surgical management of tibial plateau fractures yields favourable clinical and radiological outcomes when fixation technique
                  is appropriately selected based on fracture morphology. Radiological alignment strongly correlates with functional recovery,
                  reinforcing the need for anatomic reduction and early mobilisation.
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               INTRODUCTION

            Tibial plateau fractures involve the weight-bearing articular surface of the proximal tibia and account for about 1% of adult
               fractures. 1, 2 They typically occur from high-energy trauma resulting from from indirect coronal or direct axial compressive forces. 3 Even a low-energy falls in osteoporotic bone can also cause these injuries. 4  These fractures consist of different fracture configurations that involve medial, lateral or both plateaus with variable
               range of articular depressions and displacements. 1 Lateral condyle involvement was more common than isolated medial condyle fracture and bicondylar fractures. 5, 6 
            

            High-energy tibial plateau injuries are frequently accompanied by significant soft-tissue damage and associated intra-articular
               injuries e.g. meniscal tears, ligament ruptures, even neurovascular compromise. 5, 7 Intra-articular involvement makes management challenging, particularly an inadequate reduction or fixation can lead to joint
               incongruity, malalignment, knee instability, and stiffness. 3 Indeed, recent retrospective cohort study found that about 10% of surgically treated tibial plateau fractures progress to
               knee replacement within 5–10 years, especially when joint depression is not fully corrected. 8

            Given these concerns, operative management is usually indicated for displaced or unstable tibial plateau fractures. Open reduction
               and internal fixation (ORIF) using plates and screws (for example, buttress plates, lateral locking plates, cancellous screws)
               has been the standard treatment to restore alignment and allow early motion 3, 7 and even using intramedullary nailing and compression bolts provides good fixation. 9 The goals of surgery are to achieve anatomic articular reduction, rigid fixation, and limb alignment so that the patient
               can begin rehabilitation promptly.
            

            Because tibial plateau fractures can have widely varying patterns and outcomes, it is important to evaluate both radiological
               healing and functional recovery. Outcomes are commonly measured with scoring systems (e.g. Rasmussen’s or the Knee Society
               Score) that incorporate pain, range of motion, stability, and radiographic alignment. 10, 11 Even with optimal fixation, many patients never regain entirely normal anatomy or cartilage, so long-term morbidity (post-traumatic
               osteoarthritis) remains a concern. 8, 12

            In this context, a prospective study was conducted at the tertiary care center to analyze the surgical management of tibial
               plateau fractures. The objectives were to compare functional outcomes in patients with tibial plateau fractures treated by
               closed reduction and internal fixation (CRIF) versus open reduction and internal fixation (ORIF). and to correlate the postoperative
               radiographic results with functional outcomes.
            

         

         
               MATERIAL AND METHODS

            This prospective study was conducted in the Department of Orthopaedics at a Santhiram Medical College and General Hospital
               during November 2016 to December 2018. All consecutive patients fulfilling inclusion and exclusion criteria were enrolled.
               Total 60 patients with tibial plateau fractures were included during the study period. Fractures were classified based on
               the Schatzker classification system (Types I–VI). 13, 14

            
                  
                  Inclusion Criteria:
                  
               

               
                     
                     	
                        Patients diagnosed with closed, unstable fractures of the tibial plateau.

                     

                     	
                        Both sexes and age between 20 to 70 years.

                     

                  

               

            

            
                  
                  Exclusion Criteria:
                  
               

               
                     
                     	
                        Skeletally immature individuals.

                     

                     	
                        Fracture-dislocations of the knee.

                     

                     	
                        Open fractures.

                     

                     	
                        Associated injuries involving ipsilateral femur, tibia, or foot.

                     

                     	
                        Unstable fractures were defined as those with displacement >10 mm, articular depression >3 mm, or instability >10° on stress
                           radiographs.
                        

                     

                  

               

            

            
                  Study Procedure: 
               

               All enrolled tibial plateau fractures patients underwent surgical management as follow

               1. Surgical Management: The operative method was selected based on fracture type, bone quality, and degree of displacement. Type I and select Type
                  II fractures were managed with percutaneous cannulated cancellous screw fixation. Types II–VI with depression, comminution,
                  or bicondylar involvement were treated with open reduction and internal fixation using locking compression plates (LCP), T-
                  or L-buttress plates, with or without autologous bone grafting from the ipsilateral iliac crest. All procedures were performed
                  under C-arm fluoroscopy.
               

               2. Postoperative Care: Postoperatively, all patients were immobilized in an above-knee posterior slab for three weeks and received intravenous antibiotics,
                  later shifted to oral regimens. Quadriceps-strengthening exercises were initiated during the immobilization period, followed
                  by progressive range of motion exercises and non-weight-bearing ambulation with crutches for up to six weeks. Thereafter,
                  full weight-bearing was encouraged based on radiographic union.
               

               3. Follow-Up and Outcome Assessment: Patients were followed at 2 weeks, 6 weeks, 3 months, and 6 months. Clinical and radiological assessments were conducted
                  at each visit. Final functional and radiological outcomes were evaluated using the modified Rasmussen clinical and radiological
                  scoring criteria. 11, 15

            

            
                  
                  Ethical Considerations:
                  
               

               The study was approved by the Institutional Ethics Committee. Written informed consent was obtained from all participants.

            

            
                  
                  Statistical Analysis:
                  
               

               Data were compiled in Microsoft Excel and analyzed using SPSS version 25.0. Categorical data were expressed as frequencies
                  and percentages. Associations between clinical and radiological outcomes were tested using the Chi-square test. A p-value
                  <0.05 was considered statistically significant.
               

            

         

         
               RESULTS

            A total of 60 patients with tibial plateau fractures were surgically managed and followed up. The demographic and clinical
               profile is summarised in Table  1.
            

            
                  
                  Table 1

                  
                     Demographic and Clinical Profile of Patients with tibial plateau fractures
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Characteristic

                           
                        
                        	
                              
                           
                            Category

                           
                        
                        	
                              
                           
                            Number of Patients (n=60)

                           
                        
                        	
                              
                           
                            Percentage (%)

                           
                        
                     

                     
                           	
                              
                           
                            Age Group (years)

                           
                        
                        	
                              
                           
                            <30

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            31–40

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            40

                           
                        
                     

                     
                           	
                              
                           
                            41–50

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            33.7

                           
                        
                     

                     
                           	
                              
                           
                            51–60

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            16.7

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            43

                           
                        
                        	
                              
                           
                            71.7

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            28.3

                           
                        
                     

                     
                           	
                              
                           
                            Occupation

                           
                        
                        	
                              
                           
                            Businessman

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            30.0

                           
                        
                     

                     
                           	
                              
                           
                            Housewife

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            16.7

                           
                        
                     

                     
                           	
                              
                           
                            Employee

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            30.0

                           
                        
                     

                     
                           	
                              
                           
                            Labourer

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            23.3

                           
                        
                     

                     
                           	
                              
                           
                            Mode of Injury

                           
                        
                        	
                              
                           
                            Road Traffic Accident

                           
                        
                        	
                              
                           
                            36

                           
                        
                        	
                              
                           
                            60.0

                           
                        
                     

                     
                           	
                              
                           
                            Fall from Height

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            23.3

                           
                        
                     

                     
                           	
                              
                           
                            Fall on Level Surface

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            16.7

                           
                        
                     

                     
                           	
                              
                           
                            Side Involved

                           
                        
                        	
                              
                           
                            Left

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            66.7

                           
                        
                     

                     
                           	
                              
                           
                            Right

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            33.3

                           
                        
                     

                  
               

            

            Majority of patients were below 50 years of age. Specifically, 24 patients (40%) were in the 31–40 age group, while 20 patients
               (33.7%) were aged 41–50 years. Only 16.7% were above 50 years. Majority of them were males (71.7%). Many patients were either
               businessmen or employees, each comprising 30% followed by labourers at 23.3% and housewives at 16.7%. Road traffic accidents
               was the most common mode of injury, accounting for 60%, while falls from a height and falls on a level surface contributed
               23.3% and 16.7% respectively. The left side was more commonly involved, seen in 66.7% (n=40) of the patients (Table  1).
            

            
                  
                  Table 2

                  
                     Distribution of Surgical Management Across 
                     Schatzker Fracture Types in Patients with Tibial Plateau Fractures (n = 60)
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Fracture Type No. (%)

                           
                        
                        	
                              
                           
                            PCCS*

                           
                        
                        	
                              
                           
                            ORIF* + Buttress Plate

                           
                        
                        	
                              
                           
                            ORIF + Buttress Plate + Bone Graft

                           
                        
                        	
                              
                           
                            ORIF + LCP*

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            Type I

                           
                        
                        	
                              
                           
                            4 (6.7)

                           
                        
                        	
                              
                           
                            2 (3.3)

                           
                        
                        	
                              
                           
                            3 (5.0)

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            10 (16.7)

                           
                        
                     

                     
                           	
                              
                           
                            Type II

                           
                        
                        	
                              
                           
                            5 (8.3)

                           
                        
                        	
                              
                           
                            7 (11.7)

                           
                        
                        	
                              
                           
                            6 (10.0)

                           
                        
                        	
                              
                           
                            2 (3.3)

                           
                        
                        	
                              
                           
                            20 (33.3)

                           
                        
                     

                     
                           	
                              
                           
                            Type III

                           
                        
                        	
                              
                           
                            2 (3.3)

                           
                        
                        	
                              
                           
                            6 (10.0)

                           
                        
                        	
                              
                           
                            4 (6.7)

                           
                        
                        	
                              
                           
                            2 (3.3)

                           
                        
                        	
                              
                           
                            14 (23.3)

                           
                        
                     

                     
                           	
                              
                           
                            Type IV

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            0 (0.0)

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            2 (3.3)

                           
                        
                     

                     
                           	
                              
                           
                            Type V

                           
                        
                        	
                              
                           
                            0 

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            4 (6.7)

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            6 (10)

                           
                        
                     

                     
                           	
                              
                           
                            Type VI

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            1 (1.7)

                           
                        
                        	
                              
                           
                            3 (5.0)

                           
                        
                        	
                              
                           
                            3 (5.0)

                           
                        
                        	
                              
                           
                            8 (13.3)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            12 (20)

                           
                        
                        	
                              
                           
                            18 (30)

                           
                        
                        	
                              
                           
                            20 (33.3)

                           
                        
                        	
                              
                           
                            10 (16.7)

                           
                        
                        	
                              
                           
                            60 (100)

                           
                        
                     

                  
               

               

            

            

            As shown in Table  2, fractures were classified according to Schatzker’s system, with Type II being the most common subtype (33.3%), followed
               by Type III (23.3%) and Type I (16.7%). Type IV fractures were least frequently observed (3.3%).
            

            Regarding treatment modalities, open reduction and internal fixation (ORIF) with buttress plate and bone graft was the most
               commonly employed method (33.3%), followed by ORIF with buttress plate alone (30%). PCCS fixation was used in 20%, and ORIF
               with locking compression plate (LCP) in 16.7% of cases. PCCS was mainly used in simpler fracture types (I and II), while locking
               compression plates (LCPs) were more frequently employed in complex or comminuted fractures such as Types V and VI (Figure  1 for illustration).
            

            
                  
                  Figure 1

                  
                     Case of Open reduction and internal fixation with plating
                     
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/ceee31c1-2abc-4ee3-bdc6-3898ec90a52c/image/9f8d0274-3e83-4f07-a45b-35bfb9c8953e-uimage.png]

            

            
                  
                  Table 3

                  
                     
                     Clinical and radiological outcomes by treatment method according to Modified Rasmussen criteria (n = 60)
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Modified Rasmussen Criteria

                           
                        
                        	
                              
                           
                            PCCS [n = 12(%)]

                           
                        
                        	
                              
                           
                            ORIF + Buttress Plate [n = 18(%)]

                           
                        
                        	
                              
                           
                            ORIF + Buttress Plate + Bone Graft [n = 20(%)]

                           
                        
                        	
                              
                           
                            ORIF + LCP [n = 10(%)]

                           
                        
                        	
                              
                           
                            Total [n = 60 (%)]

                           
                        
                     

                     
                           	
                              
                           
                            Clinical Assessment

                           
                        
                     

                     
                           	
                              
                           
                            Excellent

                           
                        
                        	
                              
                           
                            3 (25)

                           
                        
                        	
                              
                           
                            4 (22)

                           
                        
                        	
                              
                           
                            5 (25)

                           
                        
                        	
                              
                           
                            2 (20)

                           
                        
                        	
                              
                           
                            14 (23)

                           
                        
                     

                     
                           	
                              
                           
                            Good

                           
                        
                        	
                              
                           
                            6 (50)

                           
                        
                        	
                              
                           
                            11 (61)

                           
                        
                        	
                              
                           
                            13 (65)

                           
                        
                        	
                              
                           
                            8 (80)

                           
                        
                        	
                              
                           
                            38 (63)

                           
                        
                     

                     
                           	
                              
                           
                            Fair

                           
                        
                        	
                              
                           
                            2 (17)

                           
                        
                        	
                              
                           
                            2 (11)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4 (7)

                           
                        
                     

                     
                           	
                              
                           
                            Poor

                           
                        
                        	
                              
                           
                            1 (8)

                           
                        
                        	
                              
                           
                            1 (6)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4 (7)

                           
                        
                     

                     
                           	
                              
                           
                            Radiological Assessment

                           
                        
                     

                     
                           	
                              
                           
                            Excellent

                           
                        
                        	
                              
                           
                            2 (17)

                           
                        
                        	
                              
                           
                            3 (17)

                           
                        
                        	
                              
                           
                            1 (5)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            6 (10)

                           
                        
                     

                     
                           	
                              
                           
                            Good

                           
                        
                        	
                              
                           
                            7 (58)

                           
                        
                        	
                              
                           
                            13 (72)

                           
                        
                        	
                              
                           
                            19 (95)

                           
                        
                        	
                              
                           
                            7 (70)

                           
                        
                        	
                              
                           
                            46 (77)

                           
                        
                     

                     
                           	
                              
                           
                            Fair

                           
                        
                        	
                              
                           
                            2 (17)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2 (20)

                           
                        
                        	
                              
                           
                            4 (7)

                           
                        
                     

                     
                           	
                              
                           
                            Poor

                           
                        
                        	
                              
                           
                            1 (8)

                           
                        
                        	
                              
                           
                            2 (11)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1 (10)

                           
                        
                        	
                              
                           
                            4 (7)

                           
                        
                     

                  
               

               

            

            

            Table  3 shows the distribution of clinical and radiological outcomes across different surgical methods according to the Modified Rasmussen
               Criteria. Among patients treated with ORIF + Buttress Plate + Bone Graft, the majority showed good outcomes both clinically
               (65%) and radiologically (95%). Similarly, ORIF + Buttress Plate alone resulted in good clinical outcomes in 61% and good
               radiological outcomes in 72% of patients.
            

            In the PCCS group, 50% achieved good clinical outcomes and 58% had good radiological scores. The ORIF + LCP group had 80%
               good clinical outcomes and relatively lower radiological grades. 
            

            
                  
                  Table 4

                  
                     Association Between Clinical and Radiological Outcomes Based on Modified Rasmussen Criteria (n = 60)
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Radiological / Clinical Assessment

                           
                        
                        	
                              
                           
                            Excellent

                           
                        
                        	
                              
                           
                            Good

                           
                        
                        	
                              
                           
                            Fair

                           
                        
                        	
                              
                           
                            Poor

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            Excellent

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                        	
                              
                           
                            2 (3.3%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            6 (10.0%)

                           
                        
                     

                     
                           	
                              
                           
                            Good

                           
                        
                        	
                              
                           
                            9 (15.0%)

                           
                        
                        	
                              
                           
                            30 (50.0%)

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                        	
                              
                           
                            3 (5.0%)

                           
                        
                        	
                              
                           
                            46 (76.7%)

                           
                        
                     

                     
                           	
                              
                           
                            Fair

                           
                        
                        	
                              
                           
                            1 (1.7%)

                           
                        
                        	
                              
                           
                            3 (5.0%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                     

                     
                           	
                              
                           
                            Poor

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3 (5.0%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1 (1.7%)

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            14 (23.3%)

                           
                        
                        	
                              
                           
                            38 (63.3%)

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                        	
                              
                           
                            4 (6.7%)

                           
                        
                        	
                              
                           
                            60 (100.0%)

                           
                        
                     

                  
               

               

            

            A statistically significant association was noted between radiological and clinical outcomes (p = 0.004). Patients with excellent
               to good radiographic healing (n = 52) predominantly had favourable clinical recovery, while those with fair or poor radiological
               grades were more likely to have poorer clinical outcomes.
            

            

            
                  
                  Figure 2

                  
                     
                     Post Operative Complications in patients with 
                     tibial plateau fractures
                     
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/ceee31c1-2abc-4ee3-bdc6-3898ec90a52c/image/8b016be8-f3fe-490a-84eb-b2364e59afdc-uimage.png]

            

            Postoperative complications were observed in a small subset of patients. Infection and joint stiffness were reported in 4
               patients each (6.7%), and deformity was observed in 2 patients (3.3%) (Figure  2).
            

         

         
               DISCUSSION

            Tibial plateau fractures pose significant challenges due to their intra-articular involvement, potential for long-term disability,
               and the complexity of restoring anatomical alignment and knee joint function. These injuries often result from high-energy
               trauma and are commonly encountered in the young to middle-aged population. In the present study, the majority of patients
               belonged to the 31–50 years age group, with a mean age of 38.3 years. This aligns with previous reports that tibial plateau
               fractures commonly affect individuals in their third to fifth decade due to higher levels of physical activity and mobility.
               1, 3, 5

            Male predominance (71.7%) was also observed in our study, consistent with other studies’ findings, which attribute this trend
               to increased exposure to road traffic and occupational hazards among males. 5 The most frequent mechanism of injury was road traffic accidents (60%), followed by falls from height (23.3%) and on level
               ground (16.7%). These findings are similar to global and Indian data where high-energy trauma remains the main cause of such
               injuries. 5, 16, 17, 18

            In this study, the choice of fixation method was tailored to the Schatzker fracture type, displacement, soft tissue injuries
               and bone quality. Type I and selected Type II fractures with minimal displacement were treated using percutaneous cancellous
               screw fixation (PCCS), which allowed stable fixation with minimal soft tissue disruption. Fractures with articular depression
               exceeding 3 mm, particularly Types II, III, IV, V, and VI, were managed with open reduction and internal fixation (ORIF) using
               buttress plates or locking compression plates, with bone grafting when required for defect filling or comminution. These findings
               align with standard practices for surgical management of tibial plateau fractures. 6, 17, 18, 19

            The clinical and radiographical outcomes in various surgical methods shown in this study highlight the importance of matching
               the fixation method to the fracture type and the surrounding soft tissue status to achieve optimal healing and functional
               results. For example, ORIF with buttress plate and bone grafting demonstrated the highest radiological success rate, with
               95% of patients achieving good outcomes, although excellent scores were limited. 
            

            This individualized strategy aligns with findings from Biswas et al. 20, who emphasized that fracture morphology should guide implant selection, with minimally invasive methods like MIPPO offering
               advantages in simpler patterns. Rana et al. 21 and Jain et al. 17 similarly reported satisfactory outcomes in complex fractures when anatomical reduction and stable fixation were achieved.
               Additionally, a cohort study by Tahririan MA et al. 22 comparing locking compression plates with non-locking buttress plates found that LCPs provided significantly better clinical
               scores and lower postoperative pain at one-year follow-up.
            

            In the present study, a statistically significant association was observed between radiological and clinical outcomes, p =
               0.004. Of the 52 patients with excellent to good radiographic healing, the majority demonstrated favorable clinical outcomes,
               confirming the impact of anatomical reduction on function. Comparable outcomes were reported by Kayath and Kayathwal 16 who found 92% of their surgically managed tibial condylar fractures achieved excellent or good functional scores. Rana et
               al. 21 also noted similar success rates with LCP fixation, emphasizing the importance of anatomical reduction. Additionally, Amin
               TK et al. 3 found 96.23% excellent result using periarticular proximal tibia plating and allowing mobilisation of the knee.
            

            Moreover, Liu ZY et al. 23 highlighted that specifically designed approaches in anterior tibial plateau fractures led to improved function, particularly
               when combined with early knee mobilization protocols. A recent observational study by Chowdhury ALM et al. 24 of 37 patients treated surgically for tibial plateau fractures reported excellent or good clinical outcomes in over 86% of
               cases, as per the Rasmussen scoring system. Specifically, 51.4% were classified as excellent and 35.1% as good, closely similar
               to our own findings of 23.3% excellent and 63.3% good clinical results. Their results lend strong external validity to our
               study, demonstrating consistent outcome patterns across different populations and surgical settings using Modified Rasmussen
               criteria. In another study by Hap & Kwek involving 41 surgically treated tibial plateau fractures, a clear relationship was
               observed between the quality of fracture reduction and functional outcomes. Using WOMAC and SF-36 scores at a mean follow-up
               of 19–42 months, they reported significantly better results in Schatzker I–III fractures compared to more complex fractures
               (Schatzker IV–VI). 25

            Postoperative complications in the present study were noted in a limited subset of patients, with infection and joint stiffness
               reported in 4 patients each (6.7%), and postoperative deformity observed in 2 patients (3.3%). The incidence of complications
               reported in the literature varies considerably, influenced by factors such as the type of fracture, surgical approach, extent
               of soft tissue injury, and quality of postoperative rehabilitation. The differences in surgical techniques and follow-up durations
               across studies further complicates direct comparison. 6, 11, 16, 20 Hence, there is a need for long-term, standardised prospective studies to more accurately assess and compare complication
               rates associated with different surgical interventions.
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