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Abstract: Study Design: Prospective consecutive series. Objective: To evaluate the functional outcome of Surgical management of 

Tibial Plateau Fractures. Summary of Background data: Earlier there was great reluctance towards operative management of these 

fractures because of lack of proper implants and adequate fixation techniques. But now due to the better understanding of biomechanics 

of knee joint, types of implant, principles of internal fixation, soft tissue care, the treatment of tibial plateau fractures is changing from 

conservative to surgical depending upon the fracture pattern to achieve good fracture union and optimal knee function. Methods: A 

Prospective study of 30 cases to assess the efficacy and functional outcome of tibial plateau fractures managed surgically by 

Closed/Open reduction and fixation with various internal fixation devices. Results: We found acceptable results in 83.3% cases which 

were comparable with several other studies which prove the advantage of Surgical management of Tibial Plateau Fractures. 
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1. Introduction 
 
Advances in mechanization and the acceleration of travel 
have resulted in increase in road traffic accidents which is 
associated with increase in the number of Tibial Plateau 
fractures. They were first called “bumper” or “fender” 
fracture by Cotton and Berg1 (1929). Tibial plateau fractures 
constitute about 1% of all fractures and 8% of elderly 
people2.Tibial plateau fractures can range from a simple 
lateral split pattern to very complex bicondylar injuries that 
can be a source of great disability. Presently the majority of 
tibial plateau fractures are secondary to high speed motor 
vehicle accidents and fall from height3. The direction, 
magnitude and location of the force, as well as the position 
of the knee at impact, determines the fracture pattern, 
location, and degree of displacement4.Most studies have 
shown, that the most injuries affect the lateral plateau (55% 
to 70%), isolated injuries of the medial plateau occur in 
(10% to 23%) of cases, whereas involvement of both 
plateaus is found in (10% to 30%) of reported series5. 
Fractures of tibial plateau occur as a result of strong valgus 
or varus forces combined with axial loading6.  
 
The primary goal of the treatment of Tibial plateau fracture, 
is precise & congruent reconstruction of the articular 
surfaces, axial alignment, stable fixation and early 
mobilization to preserve normal knee function. Despite of 
various studies, done in the past years, the optimal method 
of surgical management remains controversial.  
 
Earlier there was great reluctance towards operative 
management of these fractures because of lack of proper 
implants, adequate fixation techniques and good antibiotics. 
But now due to the better understanding of biomechanics of 
knee joint, types of implant, principles of internal fixation, 
soft tissue care, antibiotics and asepsis, the treatment of 
tibial plateau fractures is changing from conservative to 
surgical depending upon the fracture pattern. Conservative 
treatment is associated with various complications like 
prolonged immobilization, knee stiffness or mal union. 
Surgical management prevents these complications. 
Closed/Open reduction and internal fixation depending upon 

the type of fracture has been advocated using various 
implants including percutaneous cannulated cancellous 
screws, buttress plates, and LCP (Proximal Tibial locking 
compression plate) etc, to achieve good fracture union and 
optimal knee function. Soft tissue-friendly approaches and 
minimally invasive techniques have all recently improved 
outcomes following these injuries. 
 
The purpose of this study was to assess the functional 
outcome of various modalities of surgical treatment in 
different types of Tibial plateau fractures and to compare our 
results with literature. 
 
2. Materials and Methods 
 
Over a period of 3 years,30 cases of Tibial Plateau fractures 
admitted to our department were treated by various surgical 
techniques and there functional outcome evaluated. 
Inclusion criteria Patients above 18 years of Tibial plateau 
fractures with 5mm or more displacement or depression or 
step. Exclusion criteria Age less than 18 years, Compound 
fractures, fractures with <5mm displacement or depression 
or step, fractures with vascular injury. The patients on 
admission after stabilization and splintage to the affected 
limb, were evaluated by AP, lateral and oblique (if required) 
X Ray views of the affected knee including distal femur and 
upper tibia. Computed Tomography (CT) scan with or 
without 3D (Three Dimensional reconstruction Views) 
reconstruction was done wherever needed. The patients were 
closely monitored for any signs and symptoms of 
compartment syndrome after admission. Also the condition 
of the skin of the affected leg was observed for any blister 
formation. Pre-operative broad spectrum antibiotics were 
given before surgery. All fracture were classified according 
to Schatzker classification7 from Type I toType VI 
 
Time of surgery was decided on the status of soft tissues and 
general condition of the patient. The surgery was performed 
with the patient under general or spinal/epidural anaesthesia. 
Pneumatic tourniquet was applied after taking proper 
precautions and the time of its inflation and release was 
noted. Surgery was performed with the patient supine on a 
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radiolucent operating table, with normal limb kept away 
from the operative limb so that it did not interfere with C-
arm images. 
 
Type of implant was decided based upon the fracture 
anatomy and general condition of the patient (mainly AO 
principles were followed). In all 30 cases we used either 
percutaneus cannulated cancellous screws or T buttress /L 
buttress /LCP (Proximal Tibial Locking Compression Plate) 
plate depending upon the type of fracture. Percutaneus 
cannulated cancellous screws were done in Schatzker type I. 
Type II were treated with plating with or without bone 
grafting. Type III were treated with elevation of depressed 
fragment with bone graft and fixation with plating. Type IV 
was managed by medial buttress plating. Type V and VI 
were treated with unicolumnar/bicolumnar plating with or 
without bone grafting depending on pattern of fracture. The 
surgical wound was closed in layers with a negative suction 
drain after achieving complete haemostasis.  
 
Surgical Approaches (depending upon fracture 
configuration) Anterolateral Approach: The anterolateral 
approach was used for the Schatzker types I, II, and III. It 
was also used for the lateral part of a dual incision approach 
needed for internal fixation of a bicolumnar fracture. 
Posteromedial Approach:The Posteromedial approach was 
used for Schatzker types IV. In type V and VI it was used 
for the medial part of a dual incision approach needed for 
internal fixation of a bicolumnar fracture. The use of these 
approaches allowed good exposure of the articular surface 
and tibial shaft which was required and to reduce a fracture 
and apply plates and screws to the tibial condyle and shaft. 
 
Postoperative Management: Intravenous antibiotics were 
given for three to five days with regular dressings at 
appropriate time interval with post operative check X-ray to 
assess the reduction. Sutures were removed between 10-14 
days after operation (subject to condition of the wound). 
Patients were discharged from the hospital as wound 
condition and general status permits. Early mobilization of 
the knee after tibial plateau fractures management was 
encouraged. Quadriceps exercises were started from the 
second post operative day. All the patients were put on 
continuous passive motion (CPM) machine. Range of 
motion exercises were done daily under careful supervision.  
 
Follow up: Minimum follow up of six months was ensured 
for all cases. After 12-16 weeks based on the clinical and 
radiological signs of union patients were allowed partial 
weight bearing and gradually progressed to full weight 
bearing.The range of movement in the injured and uninjured 
limbs was compared using a goniometer. After the fracture 
had united, the functional evaluation was done by the criteria 
given by Jensen et al8(1990) which is a modification of 
criteria given by Hohl and Luck9 (1956). 
 
 
 
 
 
 
 

3. Figures and Tables 
 

Case 1 

 
 

Case 2 

 
 

Case 3 

 
 

 
 

Case 4 

 
 

Table 1: Type of Fracture 

Type of Fracture No. of cases Percent (%) 
I 7 23.3 
II 4 13.3 
III 4 13.3 
IV 1 3.3 
V 6 20.0 
VI 8 26.7 

Total 30 100.0 

 
Table 2: Functional Results (Jensen et al8) 

Functional Results No. of cases Percent (%) 
Excellent 10 33.3 

Good 15 50.0 
Fair 4 13.3 
Poor 1 3.3 
Total 30 100.0 
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4. Observations 
 
 Age Incidence: The youngest patient in this study was 21 

years and the oldest was 66 years. Most cases were 
between 31-50 years with mean of 42.53 years. 

 Sex: Among 30 patients 23 were male and 7 were female 
which suggests males are more common due to their 
outdoor activity. 

 Mode of injury: The mechanism of injury was Road 
side accidents in 93.3% of the patients which shows 
highly significant association of these fractures road side 
accidents. 

 Type of fracture: All the fractures in this study were 
classified according to Schatzker’s classification system. 
Type I -7, Type II – 4, Type III- 4, Type IV – 1,Type –V- 
6 & Type VI- 8. 

 Follow up: The follow up ranged from 24 weeks to 48 
weeks with mean of 36.67 weeks. 

 Time of fracture union: The mean time for fracture 
union was 16.93 weeks with range of 12-22 weeks. 

 Complications:(a)Infection: In our series 2 cases 
developed superficial infection, which were treated with 
antibiotics and regular dressings. The incidence of 
superficial infection was 6.7%. Implant removal was not 
done in any case and there was no case of deep infection. 

 (b)Malunion and Joint Stiffness: One case of type VI in 
which ORIF with lateral plating and screws was done, 
developed varus malunion with stiffness at knee with 
range of motion 10-90 degree due to lack of compliance 
and early weight bearing . There was no case of non 
union. 

 Flexion at knee: Majority of patients had good range of 
movements at knee with mean flexion of 120.67 degree.  

 Extension Lag: Extension lag was present in 4 cases, 
which was 10 degrees in 2 cases and 5 degree in other 2 
cases. Malunion was the cause in 1 case (Type VI) and in 
other 3 cases(2 type VI and 1 Type III) lack of 
physiotherapy was the cause . 

 Valgus/Varus instability at knee: Less than 5 degree 
of instability was seen in 23 cases and more than 5 degree 
of instability was seen in 7 cases. 

 Pain during follow up: 60%cases had no pain, 36.7% 
had occasional pain and 3.3 %cases had moderate pain. 

 Results: The functional evaluation was done the criteria 
given by Jensen et al8 (1990) which is a modification of 
criteria given by Hohl and Luck9 (1956). It shows 
acceptable results in 83.3% cases (Excellent 33.3% and 
Good 50%.of cases), fair in 13.3% and poor in 3.3% 
cases. 

 
5. Discussion 
 
Tibial plateau fractures are difficult to treat because of their 
intra-articular nature, cancellous bone involvement, and 
proximity to a major weight bearing joint. Despite of many 
advances in the care of intra-articular fractures, management 
of these fractures remains challenging for orthopaedic 
surgeons10 even in the present day. Open reduction and 
stable internal fixation is required for depressed or displaced 
and unstable fractures to regain the early and complete range 
of motion. Proper physiotherapy and compliance of patient 
are equally important to achieve good results. 

 
Keeping these points in mind, the present study of Surgical 
management of Tibial plateau fractures was carried out with 
the purpose to assess the functional outcome of various 
modalities of surgical treatment in different types of Tibial 
plateau fractures and to compare our results with literature. 
These fractures are more commonly seen in the active 
productive age group (31-50 years). In our study majority of 
the patients were males (76.7%). This can be attributed to 
our Indian setup where the female population largely work 
indoor and do not travel much. There was not much 
difference in the side of the fracture. Road traffic accidents 
were the commonest mode of injury in 93.3% of cases, 
followed by fall 6.7%.  
 
In this study 50% affected the lateral tibial condyle, medial 
tibial condyle occurred in 3.3% where as involvement of 
bicondylar lesions was 46.7%. Hohl11 in 1991 reported 50-
70% injuries affecting lateral condyle, medial condyle 
lesions in 10-23% and bicondylar lesions in 10-30%. 
Different authors used different criteria for the surgical 
management of these fractures. No universal agreement 
exists on the amount of articular depression that can be 
accepted. In our study, the indications for the surgery was 
either 5mm or more displacement, articular depression or 
step. 
 
Name of the authors Year ---------Amount of depression 
 Bowes and Hohl12 1982--- ----------------5mm 
 Tscherne131993-----------------------------2mm 
 Segal141993--------------------------------- 5mm 
 Seppo15 1994--------------------------------3mm 
 Present study --------------------------------5mm 
 
 In the present study we had followed principles as described 
by AO. However each case was individualized and treated 
accordingly to age and needs of patient, type of fracture and 
degree of communition. In this study group of 30 patients, 6 
patients were treated with Percutaneous cancellous 
cannulated screw fixation and 5 patients by ORIF with 
Buttress Plate, 4 patients by ORIF with Buttress Plate and 
Bone Grafting, 8 patients by ORIF with proximal tibial 
locking compression plate (LCP) and 7 patients by ORIF 
with LCP and Bone Grafting.  
 
Schatzker type I cases were treated with Closed/Open 
reduction and internal fixation with percutaneous cannulated 
cancellous screws was done. All patients in this group had 
good to excellent results. 
 
Schatzker type II cases were treated with plating with or 
without bone grafting. All patients in this group had good to 
excellent results. 
 
Schatzker type III cases were treated with elevation of 
depressed fragment with bone graft and fixation with plate. 3 
patients in this group had good to excellent results and 1 had 
fair result due to lack of physiotherapy. 
 
Schatzker type IV case was treated with medial buttress 
plating ,which had good result. 
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Schatzker Type V and VI cases were treated with 
unicolumnar/bicolumnar plating with or without bone 
grafting depending on pattern of fracture.  
 
In our study type V and VI had more number of fair to poor 
results probably due to complexity of these fractures. These 
findings correlates with the study done by David et al16that 
bicondylar tibial plateau fractures with articular 
comminution have a significant negative effect on functional 
outcomes of tibial plateau fractures. Condition of soft tissue 
was considered important before every surgery. Delay in 
some cases was due to swelling, compromised soft tissue 
and general condition of patient. Majority of patients had 
good range of movements at knee with mean flexion of 
120.67 degrees. Extension lag was present in 4 cases which 
was 5 degrees in 2 cases and 10 degrees in other 2 cases. 
Malunion was the cause in 1 case and in other 3 cases lack 
of physiotherapy was the cause . 
 
Good range of movement in our study was due to early 
mobilization and use of Continuous passive motion (CPM) 
machine. Mean time taken for fracture union in our study 
was 16.93 weeks (12 to 22 weeks). The mean time of follow 
up in the present study was 36.67weeks (24- 48 weeks). 
Time of allowing weight bearing after surgery was 
determined by type of fracture, stability of fixation and also 
by associated injuries. After 12 to 16 weeks based on the 
clinical and radiological signs of union, patients were 
allowed partial weight bearing and gradually progressed to 
full weight bearing.  
 

6. Functional Results  
 
Inspite of complexity of these fracture we were able to 
achieve 83.3% acceptable results (33.3% Excellent and 50% 
good) with our methods of fixation, in addition we had 
13.3% fair and 3.3% poor results. The functional evaluation 
was done as per the criteria given by Jensen et al8(1990) 
which is a modification of criteria given by Hohl and Luck9 

(1956) These results are comparable with other documented 
standard studies. In our series 83.3 % of our patients had 
excellent to good results and this outcome may have been 
due to early appropriate treatment, taking care of soft tissue 
status and early mobilization and physiotherapy.  
 

Name of the authors Year ----------------Results 

 Schatzker et al17(1979)-------------------- 78% 
 Blokker et al18(1984)---------------------- 70% 
 Savoie et al19 (1987)----------------------  87% 
 Lachiewicz et al20(1990) ----------------- 81% 
 Chaix et al21(1982) ------------------------ 86% 
 Tscherne et al22 (1993)-------------------- 77% 
 Touliatos et al23 (1997)-------------------- 83% 
 Present study------------------------------  83.3% 

 
Conclusion  
 
Finally we conclude that Tibial plateau fractures are 
increasing, especially in males of active age group due to 
increase in road traffic accidents. Each fracture pattern and 
soft tissue status should be analyzed appropriately before 
surgery. Achieving a congruous joint surface and correct 

alignment by open or closed reduction and stable internal 
fixation should be the goal to facilitate early knee 
mobilization and consequent good functional results. Timing 
of surgery with minimal handling of soft tissue is very 
important to achieve good results and to prevent infection. 
Equally important is the patients compliance and good 
physiotherapy and full weight bearing should be delayed 
until union to prevent the articular collapse. The 
postoperative functional outcomes indicate that surgical 
management is a feasible treatment option for tibial plateau 
fractures.  
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