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Background:Schatzker Type V and VI tibial fractures are complex 

injuries and are usually treated with open reduction and internal 

fixation. Although there are many other treatment methods, there is no 

gold standard treatment for these fractures. Hence, the present study 

was undertaken to evaluate outcome and associated complications of 

open reduction and internal fixation for Schatzker type V and VI 

proximal tibial fractures. 

Methodology:This observational study was conducted on 32 patients 

with Schatzker type V and VI tibial plateau fractures. Patients of age 

more than 18 years of any gender with these fractures were included. 

Clinical and radiological assessments were done at 1, 3 and 6 months 

postoperatively. Oxford Knee Scoring system was used for assessing 

the functional outcome. Analysis of repeated measurements was done 

using Generalized Estimating Equations method. A p value <0.05 was 

taken as statistically significant. 

Results:The mean of the patients was 44.66 ± 12.31 years. Right side 

affection was more common. Complete radiological union was 

achieved in 84.4%, malunion in 12.5% and non-union in 3.1%. Most of 

the patients achieved union within 15-20 weeks. Knee stiffness (18.8%) 

was the commonest complication encountered. The mean Oxford score 

showed a significant improvement from 1 month till 6 months 

(p<0.05), but we could not find any significant differences in the mean 

Oxford score between the type V and VI tibial plateau fractures. 

Excellent and goods results were seen in 43.8% each; fair in 9.4% and 

poor in 3.1%. 

Conclusion:Open reduction with internal fixation had shown good to 

excellent results in our study in patients with Schatzker type V and VI 

tibial plateau fractures with low rate of complications.  
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Introduction:- 
Schatzker type V and VI tibial fractures are complex injuries, usually treated with open reduction and internal 

fixation (ORIF). The advantage is that pin tract care is not required.
[1]

 It provides good fracture reduction and 

stability, but the disadvantage being higher rates of complications – deep wound infection, unplanned secondary 

procedures and even amputation.
[2–5]

 

 

The proximal tibial fractures account for 1.2% of all the adult fractures.
[6]

 Road traffic accidents, sports injuries or 

fall from height are the causes for such high energy trauma. Mechanism of injury is based on presence of an initial 

axial load which fractures the tibial articular surface resulting in impaction. Most of the time, the initial load is 

coupled with angular forces, which causes the metaphysis as well as the articular surfaces to deform. The medial 

compartment is split into medio-lateral direction with a posteromedial main fragment combined with various 

amounts of multi-fragmental lateral compartment depression. Surgery and fixation of bicondylar tibial plateau 

fracture is complicated because of metaphyseal and articular comminution and the frequent occurrence of related 

soft tissue injuries. Due to the complex anatomy and the high level of force transmission that the tibial joint surface 

is subjected during axial loading, its reconstruction is a major challenging avenue.
[7]

 

 

Surgical treatment for these fractures is a challenging task for most surgeons. They are complex fractures, associated 

with soft tissue insult, increased post operative wound complications, are difficult to reduce, and satisfactory 

fixation for stabilization is tough. 

 

Many treatment options are available, such as screws, external fixator, hybrid external fixation,
[8]

 limited internal 

fixation combined with a tension wire,
[9]

 classic dual buttress plates, a unilateral locking plate, and hybrid dual 

plates.  

 

However, no optimum course of action has yet been determined.Hence, the present study was undertaken to evaluate 

the functional and radiological outcome and associated complications of treatment of Schatzker type V and VI 

proximal tibial fractures with open reduction and internal fixation with various implants. 

 

Methodology:- 

The present observational study was conducted in the Department of Orthopedics, Sri Aurobindo Medical College 

and Postgraduate Institute, Indore (M.P.) over a period of 18 months (from 01.04.2021 to 30.09.2022) on 32 patients 

with Schatzker type V and VI tibial plateau fractures.  

 

The inclusion criteria waspatient of age more than 18 years, of any gender, with Schatzker type V or VI tibial 

plateau fracture. Patient with associated fracture such as fracture of ipsilateral lower limb, pelvis, or spine; 

compound fractures; associated vascular injuries; or patient not willing to participate in the study were excluded 

from the study. 

 

The study was approved by the Institutional Ethics Committee and prior to the inclusion of any patient into the 

study, a voluntary written informed consent was obtained from the patient and/or his/her legally acceptable 

representative. The present study was not funded by any pharmaceutical company or any institution. All the 

expenses towards the conduct of the study was borne by the investigator. 

 

All the eligible patients were explained about the study in great detail in their own language, including the aim and 

objectives, procedure being performed, risks/benefits, compliance, etc. All the study related procedures were 

initiated after obtaining the voluntary written informed consent. 

 

Pre-Procedure Protocol 

All the patients underwent thorough physical and clinical examination. Preoperative radiographs of knee with leg in 

antero-posterior (AP) and lateral views were obtained. CT scan of knee joint was done in all cases. Patients were 

given initial splintage in the form of above knee slab posteriorly, limb elevation for soft tissue swelling to subside 

and condition of skin noted. All the patients who underwent surgery were counselled in their own language and 

explained in detail about the nature of the disease, anesthesia and the operative procedure and possible 

complications. Preoperative investigations were done for each patient along with pre-anesthetic check-up. Parenteral 
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routine antibiotics were given 1 hour prior to surgery. All the patients were operated under spinal or combined spinal 

epidural anesthesia. After the surgery, check X-ray was taken. 

 

Intra-Operative Protocol 

All the patients were operated using standard techniques described for approaching the proximal tibia like 

anterolateral, medial, and posteromedial approach. Patients were taken in supine position under spinal or combined 

spinal and epidural anesthesia; and tourniquet was applied in all the cases. A figure of 4 position was made when 

medial or posteromedial approach was required. 

 

Post-Operative Protocol 

All the patients were advised to follow the postoperative protocol: 

1. Antibiotics coverage was given till suture removal (initial 3 days intravenously and rest 10 days orally) 

2. Sutures were removed on 14th-15th postoperative day 

3. Check X-rays were taken immediately after the surgery 

4. NWB gait and static quadriceps strengthening exercises were started from the next day of surgery 

5. Knee range of motion exercises and Dynamic quadriceps strengthening exercises were permitted post suture 

removal 

6. Patients were kept non-weight bearing till 6 weeks post operatively. 

 

Follow-Up Protocol 

Patients were called for review at 2 weeks for stitch removal and evaluated for functional and radiological outcome 

thereafter at 1 month, 3 months & 6 months postoperatively; thereafter till bony union and maximal functional 

recovery was achieved. Clinical and radiological assessment was done at each follow-up. 

 

Clinical union was defined when the fracture site is stable and when there is absence of abnormal mobility and pain. 

Radiographic union was defined when plain radiographs show bone trabeculae or cortical bone crossing the fracture 

site. Union was determined by union in ¾ cortices.  

 

The information collected was noted in proforma and functional outcome was be measured using oxford knee 

scoring system in terms of pain, and functional capacity and score of 40-48 represented excellent results. 

 

Grading for the Oxford Knee Score 

Score Explanation Interpretation  

Score 0 to 19 May indicate severe knee arthritis. It is highly likely that you may 

well require some form of surgical intervention, contact your 

family physician for a consult with an Orthopaedic Surgeon. 

Poor result 

Score 20 to 29 May indicate moderate to severe knee arthritis. See your family 

physician for an assessment and x-ray. Consider a consult with an 

Orthopaedic Surgeon. 

Fair result 

Score 30 to 39 May indicate mild to moderate knee arthritis. Consider seeing your 

family physician for an assessment and possible x-ray. You may 

benefit from non-surgical treatment, such as exercise, weight loss, 

and /or anti-inflammatory medication 

Good result 

Score 40 to 48 May indicate satisfactory joint function. May not require any 

formal treatment. 

Excellent result 

Data was collected on a customized proforma. 

 

Statistical Analysis 

Descriptive statistics were presented as numbers and percentages. Analysis of repeated measurements was done 

using Generalized Estimating Equations method. A p value of <0.05 was taken as statistically significant. 

 

Results:- 
In the present study, we included  32 patients with Schatzker Type V and VI tibial plateau fractures.23 (71.9%) 

patients had Schatzker Type V and 9 (28.1%) had Schatzker Type VI tibial plateau fracture. 
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Most of the patients were in the age group 41-50 years, with a mean age of 44.66  ± 12.31 years. The youngest 

patient was 22 years old and the oldest one was 70 years old.(Table 1) 

 

Table 1:- Distribution according to age. 

Age Frequency Percentage 

21-30Years 4 12.5% 

31-40Years 7 21.9% 

41-50Years 11 34.4% 

51-60Years 7 21.9% 

61-70Years 3 9.4% 

There were 26 (81.2%) males and 6 (18.8%) females.Right side affection was seen in 18 (56.2%) and left side in 14 

(43.8%) patients. 

 

Thirty-one (96.9%) patients sustained injury due to road traffic accident and 1 (3.1%) sustained injury due to fall 

from height. 

 

Hypertension was present in 7 (21.9%) patients and diabetes mellitus in 3 (9.4%) patients. In 25 (78.1%) patients, no 

comorbidities were present. 

 

Complete radiological union was achieved in 27 (84.4%) patients. Malunion was present in 4 (12.5%) patients and 

in 1 (3.1%) patient, there was non-union. The mean union time in our study was 16.65 weeks. Three (9.7%) patients 

achieved union within 12-14 weeks; 6 (51.6%) within 15-17 weeks; and 12 (38.7%) within 18-20 weeks. 

 

The complications encountered in our study were knee stiffness in 6 (18.8%), deep infection in 5 (15.6%); and 

compartment syndrome in 1 (3.1%) patient. In 20 (62.5%) patients, there were no complications.  

 

The mean Oxford Knee Score at 1 month was 25.34 ± 4.12; at 3 months, it was 31.69 ± 5.43; and at 6 months, it was 

37.31 ± 6.32. There was a significant improvement in mean Oxford Knee score from 1 month till 6 months (p<0.05). 

 

Table 2:- Mean Oxford Knee Score at different time intervals. 

TimePeriod Mean±SD Pvalue 

1 Month 25.34± 4.12 <0.001 

3 Months 31.69±5.43 <0.001 

6 Months 37.31±6.32 <0.001 

At 6 months, according to Oxford Knee Scoring system, excellent results were obtained in 14 (43.8%); good results 

in 14 (43.8%); fair results in 3 (9.4%); and poor result in 1 (3.1%) patient. (Table 3) 

 

Table 3:- Functional outcome at 6 months (Oxford Knee Score). 

Oxford Knee ScoreImpression(6Months) Frequency Percentage 

Excellent 14 43.8% 

Good 14 43.8% 

Fair 3 9.4% 

Poor 1 3.1% 

Comparison of mean Oxford Knee score between the Schatzker Type V and VI tibial plateau fractures at different 

time intervals showed a significantly higher mean Oxford Knee score in Type V tibial plateau fracture in 

comparison to Type VI at 1 month (p=0.046); and at 6 months (p=0.022); while at 3 months, the mean Oxford Knee 

score was comparable between the two Schatzker types (p=0.064). But a statistically significant improvement was 

seen at 6 months when compared with 3 months and 1 months in both the Schatzker types (p<0.001).(Table 4 and 

Figure 1) 

 

The overall change in Oxford Knee Score over time was compared in the two groups using the Generalized 

Estimating Equations method, was found to be statistically not significant (p=0.090). (Table 4) 
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Table 4:- Mean Oxford Knee Score within and between the Schatzker type V and VI tibial plateau fractures over 

three time points. 

OxfordKneeScore SchatzkerClassification P value forcomparison 

of thetwo groups at 

eachof the 

timepoints(Wilcoxon-

Mann-WhitneyTest) 

V VI 

Mean(SD) Mean(SD) 

1Month 26.26(2.49) 23.00(6.32) 0.046,* 

3 Months 32.87(3.95) 28.67(7.55) 0.064, NS 

6 Months 38.87(4.97) 33.33(7.87) 0.022,* 

P Value for change inOxford Knee 

Scoreover time within 

eachgroup(FriedmanTest) 

<0.001* <0.001* 

 

Overall P Value forcomparison of 

changein Oxford Knee Scoreover time 

between the two 

groups(GeneralizedEstimatingEquations) 

0.090, NS 

 

 
Figure 1:- Trend lines shows the change in mean Oxford Knee score over three time points. 

 

Discussion:- 

We included 32 patients with Schatzker Type V and VI tibial plateau fractures in our study, who underwent open 

reduction internal fixation. 

 

Majority of the patients in our study were in the age group 41-50 years, with a mean age of 44.66 ± 12.31 years. The 

youngest patient being 22 years old and the oldest one being 70 years old. The mean age of patients in Rai et al.,
[10]

 

study was 35.6 years; in Citaket al.,
[11]

 study, it was 51.3 years and 51.2 years; and Biggiet al.,
[12]

 study, the mean 
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age was 43 years. The mean age of the patients reported by Biggiet al.,
[12]

 was similar to our study, while the mean 

ages reported by other authors varied from the present study. 

 

Male preponderance was seen in our study. Studies done by Rademakerset al.,
[13]

Biggiet al.,
[12]

 and Kumar et 

al.,
[14]

also reported a male preponderance, which supports our study’s finding.These fractures are more common in 

males due to their increased outdoor activities and reckless driving behavior on the roads. 

 

Right side was most commonly affected. Similar to our study’s finding, Rasmussen et al.,
[15]

 reported a higher 

prevalence of right side involvement (50.38%); and contrary to our finding, the studies done by Kumar et al.,
[14]

 and 

Raj et al.,
[10]

 reported a higher prevalence of left side involvement.  

 

Road traffic accident accounted for the majority of the injuries in the present study. Studies done by Raj et al.,
[10]

 

and Biggiet al.,
[12]

 reported that majority of the patients sustained injury due to road traffic accidents, which supports 

our study’s finding. Contrary to our study’s findings, the studies done by Rademakerset al.,
[13]

 and Mardian et al.,
[16]

 

reported a lower prevalence of road traffic accidents. 

 

Most of the fractures in our study were Schatzker type V and 28.1% were type VI. Contrary to our study’s findings, 

the studies done by Youssef et al.,
[17]

 Raj et al.,
[10]

 and Kumar et al.,
[14]

 reported a higher prevalence of Type VI 

fractures. 

 

Hypertension and diabetes mellitus were seen in some of the patients, while most of the patients did not have any 

comorbidities. 

 

Most of the patients achieved complete radiological union. While few patients showed malunion and in 1 patient 

there was non-union. In the studies done by Rohraet al.,
[18]

and Oh et al.,
[19]

 most of their patients had achieved 

complete radiological union. In Rohraet al.
[18]

 study, malunion was reported in 5 out of 34, and in Oh et al.
[19]

 study, 

limb shortening by 1 cm and mild malalignment in 2 was reported.  

 

The mean union time was 16.65 weeks. Most of the patients achieved union within 15-20 weeks.Biggiet al.,
[12]

 

reported a mean union time of 15.6 weeks; in Lee et al.
[20]

 study, it was 18.8 weeks; and in Neogiet al.
[21]

 study, it 

was 14 weeks. The mean union time was comparable with these studies. 

 

The mean Oxford Knee Score at 1 month was 25.34 ± 4.12; at 3 months, it was 31.69 ± 5.43; and at 6 months, it was 

37.31 ± 6.32. There was a significant improvement in mean Oxford Knee score from 1 month till 6 months (p<0.05). 

 

At 6 months, according to Oxford Knee Scoring system, excellent results were obtained in 14 (43.8%); good results 

in 14 (43.8%); fair results in 3 (9.4%); and poor result in 1 (3.1%) patient. In Prasad et al.
[22]

 study, excellent results 

were achieved in 40%, good in 40%, and fair in 20%. And in Khatri et al.
[23]

study, excellent results were achieved in 

83%, good in 10.7%, fair in 4.6% and poor in 1.5% patients. Our results are comparable with that of Prasad et al.,
[22]

 

while Khatri et al.
[23]

 reported a better outcome in comparison to our study. 

 

Comparison of mean Oxford Knee score between the Schatzker Type V and VI tibial plateau fractures at different 

time intervals showed a significantly higher mean Oxford Knee score in Type V tibial plateau fracture in 

comparison to Type VI at 1 month (p=0.046); and at 6 months (p=0.022); while at 3 months, the mean Oxford Knee 

score was comparable between the two Schatzker types (p=0.064). But a statistically significant improvement was 

seen at 6 months when compared with 3 months and 1 months in both the Schatzker types (p<0.001). 

 

The overall change in Oxford Knee Score over time was compared in the two groups using the Generalized 

Estimating Equations method, and was found to be statistically not significant (p=0.090). 

 

Knee stiffness was seen in 18.8%, deep infection in 15.6% and compartment syndrome in 3.1% patient. Of the 

18.8% (6) patients who developed knee stiffness, malunion was reported in 4 patients and 2 patients did not comply 

with the postoperative protocol. They started early weight bearing and also did not follow exercise and 

physiotherapy protocols. One patient who developed compartment syndrome underwent fasciotomy. This patient 

developed deep infection which led to implant failure and eventualnon-union. All the 15.6% patients who developed 

deep infection underwent surgical debridement and intravenous antibiotic treatment. All these patients responded 
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well the given treatment. Knee stiffness was the most common complication seen in the study done by Kumar et 

al.
[14]

 which is similar to our study’s finding. Superficial infection in 2 patients, articular depression in 1 and varus 

collapse in 1 was reported by Raj et al.
[10]

 

 

The limitations of the study are: (a) a small sample size; (b) short follow-up duration (only 6 months); (c) surgery 

performed by different surgeons. With a short follow-up, long-term complications could not be evaluated and as the 

surgeries were performed by various surgeons, the outcome may vary according to the expertise of the operating 

surgery. Even though our study had limitations, the results obtained were comparable with the available literature.  

 

Conclusion:- 

In our study, we had treated Schtazker Type V and VI tibial plateau fractures with open reduction and internal 

fixation and found it to be effective in improving the functional outcome. Most of the patients had good to excellent 

functional outcome by 6 months. Complications were seen in only a few. 

As the sample size of the present study was small, the data cannot be extrapolated to the general population. Hence, 

we recommend that a large, multicentric studies be conducted prior to generalizing the results. 

 

References:- 
1.  Pun TB, Krishnamoorthy VP, Poonnoose PM, Oommen AT, Korula RJ. Outcome of Schatzker type V and VI 

tibial plateau fractures. Indian J Orthop 2014;48(1):35–41. 

2.  Mckee MD, Pirani SP, Stephen DJ. The Canadian Orthopedic Trauma Society, Open reduction and internal 

fixation compared with circular fixator application for bicondylar tibial plateau fractures. Results of a multicenter, 

prospective, randomized clinical trial. J Bone Joint Surg Am 2006;88:2613–23. 

3.  Young MJ, Barrack RL. Complications of internal fixation of tibial plateau fractures. Orthop Rev 

1994;23(2):149–54. 

4.  Moore TM, Patzakis MJ, Harvey JP. Tibial plateau fractures: definition, demographics, treatment rationale, 

and long-term results of closed traction management or operative reduction. J Orthop Trauma 1987;1(2):97–119. 

5.  Mallik AR, Covall DJ, Whitelaw GP. Internal versus external fixation of bicondylar tibial plateau fractures. 

Orthop Rev 1992;21(12):1433–6. 

6.  Court-Brown CM, Caesar B. Epidemiology of adult fractures: A review. Injury 2006;37(8):691–7. 

7.  Papagelopoulos PJ, Partsinevelos AA, Themistocleous GS, Mavrogenis AF, Korres DS, Soucacos PN. 

Complications after tibia plateau fracture surgery. Injury 2006;37(6):475–84. 

8.  Ali AM, Yang L, Hashmi M, Saleh M. Bicondylar tibial plateau fractures managed with the Shefield Hybrid 

Fixator. Biomechanical study and operative technique. Injury 2001;32:86–91. 

9.  Canadian Orthopaedic Trauma Society: Open reduction and internal fixation compared with circular fixator 

application for bicondylar tibial plateau fractures. Results of a multicenter, prospective, randomized clinical trial. J 

Bone Joint Surg Am 2006;88:2613–23. 

10.  Raj M, Gill S, Rajput A, Singh KS, Verma KS. Outcome analysis of dual plating in management of unstable 

bicondylar tibial plateau fracture - A prospective study. Malays Orthop J 2021;15(3):29–35. 

11.  Citak C, Kayali C, Ozan F, Altay T, Karahan HG, Yamak K. Lateral locked plating or dual plating: A 

comparison of two methods in simple bicondylar tibial plateau fractures. Clin Orthop Surg 2019;11(2):151–8. 

12.  Biggi F, Di Fabio S, D’Antimo C, Trevisani S. Tibial plateau fractures: internal fixation with locking plates 

and the MIPO technique. Injury 2010;41(11):1178–82. 

13.  Rademakers MV, Kerkhoffs GM, Sierevelt IN, Raaymakers EL, Marti RK, Rademakers MV, et al. Operative 

treatment of 109 tibial plateau fractures: 5-27 year follow-up results. J Orthop trauma 2007;21:5–10. 

14.  Kumar TD, Chamalla D, Miryabbelli SB, Ashok MS. A prospective study of surgical management of dual 

plating of bicondylar tibial plateau fracture. Int J Res Orthop 2021;7(2):241. 

15.  Rasmussen PS. Tibial condylar fractures: impairment of knee stability as an indication for surgical treatment. J 

Bone and Joint Surg Am 1973;55:1331–50. 

16.  Mardian S, Landmann F, Wichlas F, Haas NP, Schaser KD, Schwabe P. Angular- stable locking plate fixation 

of tibial plateau fractures-clinical and radiological midterm results in 101 patients. Indian J Orthop2015;63:620–9. 

17.  Hasan EL, Nagi AH, Gamal WS, Othman SA, Elgamal HA. Does Single Locked Plating Provide A standard 

treatment Modality for Bicondylar tibial Plateau Fractures? A prospective study. Biomed J Sci & Tech Res 2017;1. 

18.  Rohra N, Suri HS, Gangrade K. Functional and radiological outcome of Schatzker type V and VI tibial plateau 

fracture treatment with dual plates with minimum 3 years follow-up: A prospective study. J Clin Diagn Res 

2016;10(5):RC05-10. 



ISSN: 2320-5407                                                                              Int. J. Adv. Res. 11(04), 715-722 

722 

 

19.  Oh C-W, Oh J-K, Kyung H-S, Jeon I-H, Park B-C, Min W-K, et al. Double plating of unstable proximal tibial 

fractures using minimally invasive percutaneous osteosynthesis technique. Acta Orthop 2006;77(3):524–30. 

20.  Lee M-H, Hsu C-J, Lin K-C, Renn J-H. Comparison of outcome of unilateral locking plate and dual plating in 

the treatment of bicondylar tibial plateau fractures. J Orthop Surg Res 2014;9(1):62. 

21.  Neogi DS, Trikha V, Mishra KK, Bandekar SM, Yadav CS. Comparative study of single lateral locked plating 

versus double plating in type C bicondylar tibial plateau fractures. Indian J Orthop 2015;49(2):193–8. 

22.  Prasad GT, Kumar TS, Kumar RK, Murthy GK, Sundaram N. Functional outcome of Schatzker type V and VI 

tibial plateau fractures treated with dual plates. Indian J Orthop 2013;47(2):188–94. 

23.  Khatri K, Sharma V, Goyal D, Farooque K. Complications in the management of closed high-energy proximal 

tibial plateau fractures. Chin J Traumatol 2016;19(6):342–7. 


