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abstract
introduction: Tibial plateau fractures are often complex fractures that are difficult to stabilize. Subchondral raft technique is used 
to prevent depression and reduction loss using Kirschner wires, lag screws or locking screws with or without plates. The study 
aimed to assess the functional outcome of lateral tibial plateau fractures fixed with raft plate and the associated complications.

Materials and methods: A prospective observational study of 45 consecutive patients with depressed lateral tibial plateau 
fractures treated with raft plate were studied at a tertiary care centre for a period of one year. Patients were followed up for a 
minimum period of 6 months. The Lysholm Knee Scoring Scale (LKSS) was used to assess the functional outcomes.

Results: The mean age of the patients was 43.8 ± 10.54 years (range 18-60 years). Male- Female ratio was 2.75:1 (M=33, F=12). 
Proportion of type II Schatzker fractures was 44.4%. 35 patients (77.8%) sustained injury due to road traffic accident and the rest 
due to fall. Bone grafting was done in 18 patients (40%). Knee stiffness and flexion less than 95⁰ were noted in 5 patients (11.1%). 
Superficial wound infection was noted in 2 patients (4.4%). Knee pain was observed in 7 patients (15.6%).

conclusion: Laterally placed raft plate with periarticular locking screws through it offers an excellent method of fixation of tibial 
plateau fractures, which preserves the anatomical joint line and the normal mechanical axis with minimal complications. Raft 
plating may obviate the need for dual plating in most of the tibial plateau fractures.
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introduction

Tibial plateau fractures account for 1% of all fractures 
[1]. The fragmentation and displacement of fracture is 
determined by the magnitude of energy. The widely used 
classification to assess the severity and morphology 
of these fractures is the Schatzker classification [2, 
3]. Lateral tibial plateau fractures are more common 
because it is thinner, convex, relatively weaker and more 
proximal than medial plateau [3]. Lateral tibial plateau 
split-depressed fractures (Schatzker type II) may result 
from low energy injuries in osteoporotic bone [3]. Of 
the tibial plateau fractures, Schatzker type II accounts 
for 25%-33% [4, 5].

Tibial plateau fractures are often complex fractures 
that are difficult to stabilize. A thorough knowledge of 
anatomy is required for adequate reconstruction, early 
mobilization and to prevent long term complications 
[6]. Fixation of these fractures can be done through 

conventional or minimally invasive arthroscopic 
aided methods [7-9]. Anterolateral approach along 
with lateral buttress plating is used generally [10, 
11]. Subchondral raft technique is used to prevent 
depression and reduction loss using Kirschner wires, 
lag screws or locking screws with or without plates [12, 
13]. Rafting is a technique by which parallel screws are 
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passed subchondrally such that it retains the articular 
congruity once the fracture is reduced. After elevation of 
subchondral bone, fixation of lateral cortex is done with 
a ‘raft’ plate, through which subchondral raft screws 
are placed [14]. Raft plate is a buttress plate which is 
pre-contoured for lateral tibial plateau through which 
locking 3.5mm screws can be placed. Only few studies 
are there in literature about the outcome of lateral tibial 
plateau fractures treated with raft plate [14, 15].

The aim of this study was to assess the functional 
outcome of lateral tibial plateau fractures fixed with raft 
plate and the associated complications.

Materials and methods

Study was done as a prospective observational study 
at Department of Orthopaedics, Government Medical 
College, Thiruvananthapuram, Kerala for a period of 
one year from October 2020 to September 2021 after 
Institutional Ethics Committee clearance.

All consecutive patients in the age group 18 to 60 years, 
with depressed lateral tibial plateau fractures treated 
with raft plate; who gave written informed consent were 
included in the study. The exclusion criteria were – open 
fractures, type 1,4,6 Schatzker fractures, poly trauma 
patients, associated neurovascular injuries and patients 
who were lost in the follow up. There were a total of 45 
patients who were followed up for a minimum period 
of 6 months.

Surgical technique

All surgeries were done in supine position under 
spinal anaesthesia, with a bolster under knee to allow 
knee flexion. All patients were given Inj. cefuroxime-
sulbactum 1.5g IV preoperatively as routine prophylaxis. 
Anterolateral approach based on Gerdy’s tubercle 
extending distally over anterior compartment, was 
used to expose the fracture site. Care was taken along 
the posterolateral border of the tibia to protect the 
anterior tibial artery. Submeniscal arthrotomy was 
done to evaluate intra articular damage. The fracture 
fragments elevated and reduced under direct vision. 
Bone graft from ipsilateral iliac crest was used to fill 
large voids after elevation. A large compression clamp 
was applied across the transverse diameter of tibia 
under fluoroscopy to maintain reduction. In grossly 
comminuted cases, provisional fixation with Kirschner 
wires were used. Finally, a raft plate (Figure 1) was 
applied on the lateral aspect and fracture stabilized 
with multiple locking screws through the plate. The 
raft screws were placed as periarticular screws just 
below subchondral bone, in such a way that it extends 
from lateral raft plate to medial cortex of medial tibial 

plateau, under fluoroscopic guidance. The distal part 
of plate was fixed with locking screws to the tibial 
diaphysis (Figure 2).

Figure 1: Raft plate.

Figure 2: (a) Raft plate placement, (b, c) Raft plate fixation 
(pre-op and post-op).
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Post-operatively, intravenous antibiotics continued for 3 
days. Quadriceps exercise and range of motion exercises 
were started as early as pain tolerated. Patients were 
discharged on 5-14 post-op days with instructions to 
continue knee mobilization and quadriceps exercises; 
and non-weight bearing. Sutures were removed after 
2 weeks. Patients were followed up monthly. Partial 
weight bearing was advised at 6-12 weeks and full 
weight bearing at 12-16 weeks post-op, depending on 
radiological union.

Statistical analysis

Data was collected using a study proforma and Lysholm 
Knee Scoring Scale (LKSS) was used to assess the 
functional outcome [16]. The LKSS is a 100-point 
scoring system for knee specific symptoms including 
mechanical locking, pain, instability, swelling, climbing 
stairs, squatting and need for support. Score of 91-100 
was considered excellent; 84-90 as good; 65-83 as fair 
and ≤ 64 as unsatisfactory. The patients were reviewed 
at 1 month, 3 months and 6 months. The LKSS score at 
6 months were analysed. Data were entered in MS excel 
and analysed using statistical software SPSS V-24.0 (IBM 
Corp, Armonk, NY, USA). Categorical variables were 
expressed as percentages and continuous variables as 
mean and standard deviation.

Results

The mean age of the patients in this study was 43.8 ± 
10.54 years (range 18-60 years) (Table 1). Majority 
were in the age group 41-50 years. Male- Female ratio 
was 2.75:1 (M=33, F=12) (table 2). Injury was on right 
side for 24 and left side for 21 patients (Table 2).

Table 1: Age distribution.

Age Group Type 2 Type 3 Type 5

18-30 3 2 1

31-40 2 2 1

41-50 10 6 7

51-60 5 3 3

Note: Mean age = 43.8 ± 10.54 years.

Table 2: Sex and side distribution.

Type of fracture Male Female Right Left

Type 2 14 6 12 8

Type 3 9 4 7 6

Type 5 10 2 5 7

Note: Male: Female= 2.75: 1

Proportion of type 2 was more (44.4%) compared to 
type 4 (28.9%) and type 5 (26.7%) (Table 3). Thirty 

eight patients (84%) sustained injury due to road 
traffic accident and the rest due to fall (Table 3). Bone 
grafting was done in 18 patients (40%). Mean range of 
movement (knee flexion) for patient with raft plating at 
6 months was 107⁰ ± 9.32⁰ (Table 4).

Table 3: Type of fracture and mode of injury.
Type of 
fracture

No. of 
patient

Percentage
Road traffic 

accident
Fall

Type 2 20 44.4 16 4

Type 3 13 28.9 9 4

Type 5 12 26.7 13 2

Table 4: Range of motion at 6 months.

Range of motion Type 2 Type 3 Type 5

75⁰-85⁰ 0 0 1

86⁰-95⁰ 2 2 2

96⁰-105⁰ 5 3 3

106⁰-115⁰ 11 7 5

116⁰-125⁰ 2 1 1

Note: Mean ROM = 107⁰ ± 9.32⁰.

Duration of post-operative hospital stay ranged from 
5-14 days, with mean duration being 8.3 ± 2.1 days. 
Mean time of union was 14 weeks (range 13 - 18 weeks). 
The Lysholm knee score at 6 months showed excellent 
outcome for 20 patients (44.4%), good outcome for 15 
(33.3%), fair outcome for 8 (17.8%) and poor outcome 
for 2 (4.5%). The mean Lysholm knee score was 88.933 
± 10.718 (Table 5). In 18-30, 31-40, 41-50 age groups, 
the excellent outcomes were accounted for 50%, 
60% and 48% respectively (Table 6). Only 27% in the 
age group 51-60 years showed excellent outcome. 2 
patients (18%) in that age group showed poor outcome. 
Knee stiffness and flexion less than 95⁰ were noted in 5 
patients (11.1%) (Table 7). Superficial wound infection 
was noted in 2 patients (4.4%). Knee pain was observed 
in 7 patients (15.6%) (Table 7).

Table 5: Lysholm knee score.

Knee score Frequency Percentage

Poor 2 4.5

Fair 8 17.8

Good 15 33.3

Excellent 20 44.4

Note: Mean Lysholm knee score = 88.933 ± 10.718.
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Table 6: Age dependent functional outcome.

Age group Number of patients Average knee score
Grading

Excellent Good Fair Poor

18-30 6 91.0+/-9.27 3 2 1 0

31-40 5 91.8+/-8.93 3 1 1 0

41-50 23 92.5+/-6.13 11 10 2 0

51-60 11 79.0+/-14.25 3 2 4 2

Table 7: Complications.

Complications Type 2 Type 3 Type 5

Knee-stiffness 2 1 2

Infection 0 1 1

Pain 3 2 2

Discussion

Mean age of the patients in this study was 43.8 ± 10.54 
years. The majority of the patients were in the age 
group of 41-50 years. This is similar to mean age of 
42.7 years in the study conducted by Kulkarni et al [15]. 
38 patients (84%) sustained injury due to road traffic 
accident. In our study, males outnumbered females in 
the ratio of 2.75:1. This can be explained by the more 
active lifestyle of males and hence more chance of road 
traffic accidents. In the study conducted by Kulkarni et 
al., the male : female ratio was 4.42:1. Type II fractures 
constituted 44.4% in the present study. Schatzker type 
II accounts for 25%-33% as per literature [4, 5]. The 
mean range of movement was 107o ± 9.32o and in the 
study conducted by Kulkarni et al. the mean range of 
movement was 118o. In our study, among 45 patients, 
20 had an excellent outcome (44.4%), 15 had good 
outcome (33.3%), 8 had a fair outcome (17.7%). The 
mean Lysholm knee score was 88.933 ±10.718. This is 
similar to the functional outcome in the study conducted 
by Kulkarni et al., who studied 38 patients of lateral 
tibial plateau fracture treated with raft plate and the 
Lysholm knee score was excellent in 26 patients, good 
in 8 and fair in 4 patients.

Bone grafting was employed in 18 out of 45 patients, 
mainly to fill up metaphyseal defect after elevation of 
depressed lateral articular surface fragment, to prevent 
the chance of late metaphyseal collapse. Mean time 
for union was 14 weeks, ranges from 13 to 18 weeks. 
Bone grafting did not contribute to faster healing as 
metaphyseal fracture can be expected to heal faster 
even without grafting. Major complications found in our 
study were knee-stiffness, superficial wound infection 
and knee-pain. Knee-Stiffness and flexion less than 95o 
were noted in 5 patients (11.1%). Superficial wound 
infection was noted in 2 patients (4.4%) and was 
treated with parenteral antibiotics for one week. Knee 

pain was observed in 7 patients (15.5%). Norris et al. 
reported that 6.4% patients of proximal tibial fractures 
had deep surgical site infection [17]. We had no case of 
deep surgical site infection.

A major concern after treatment of tibial plateau 
fractures is post traumatic arthrosis [18, 19]. According 
to Parkkinen et al., post-operative articular congruity 
and normal mechanical axis were the factors predicting 
the development of early arthritis [20]. They reported 
a valgus malalignment ≥5° and articular depression 
>2 mm lead to severe arthritis. Meticulous elevation of 
fracture fragments and correction of normal mechanical 
axis should be seriously met with while fixing tibial 
plateau fractures [21]. The subchondral raft technique 
is a method used to resist depression of subchondral 
fragments and loss of reduction [13]. Cole et al., 
reported that unstable, comminuted fragments can be 
kept in their reduced position by placing a raft of small 
diameter screws parallel to and just below the articular 
surface. The raft screws are better placed through a 
buttress or raft plate in such a way that the screws are 
locked laterally at the plate and fixed medially in the 
intact medial column of bone [14, 15].

Thamyongkit et al., reported that bicondylar tibial 
plateau fractures treated with combined medial and 
lateral locking compression fixation did not offer 
adequate stability for allowing early full weight bearing 
[22]. Zhang et al., in their study comparing double plate 
fixation and locking plate fixation opined, that more 
effective improvement in clinical symptoms of tibial 
plateau fracture patients were found in locking plate 
fixation. Patients with locking plate internal fixation 
showed shorter fracture healing time and earlier 
recovery of knee joint function with improved activities 
of daily living [23]. Chang et al., in a meta-analysis 
comparing single lateral locking plate with dual plate 
fixation in highly comminuted bicondylar tibial plateau 
fractures, concluded that there were no significant 
differences in the final outcomes. Also incision necrosis, 
union time and surgical time were lower in single plate 
group [24]. Biomechanical analysis of single lateral plate 
versus dual plate by Vélez et al, reported no statistically 
significant difference [25].
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The shortcomings of the present study were a short 
follow-up and absence of a comparison group.

conclusion

Laterally placed raft plate with periarticular locking 
screws through it offers an excellent method of fixation of 
tibial plateau fractures, which preserves the anatomical 
joint line and the normal mechanical axis with minimal 
complications. Raft plating may obviate the need for 
dual plating in most of the tibial plateau fractures.
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