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Abstract 
Introduction: There is no unanimous opinion for the use of grafting agent in the reconstruction of 

depressed tibial condyle fracture. Autograft is most commonly used filling agent for elvation of 

depressed tibial condyle fracture. However there are certain limitations which led to a recent attraction 

toward synthetic bone substitute like crystalline hydroxyl apatite granules and blocks. 

In this study, we have compared the functional outcome and complications of autograft and bone graft 

substitute in reconstruction of depressed tibial condyle fractures. 

Materials and Methods: A total of 40 patients with acute tibial condyle fracture were studied. Bone 

graft substitute and autograft were applied in 20 and 20 cases, respectively. The age of the patients was 

between 20 to 50 years, and the minimum followup period of patients was 12 months and maximum was 

18 months .The Radiological and functional assessment was done using the modified Rasmussen clinical 

criteria. 

Results: A total of two infections were observed, which occurred in patients with Bone graft substitute. 

Articular surface collapse was seen in three patients, with two bone graft substitute and one autograft 

patients. The mean clinical score was 18.50 and 18.55 in autograft and allograft received patients, 

respectively (p = 0.09). The mean radiological score was 15.50 and 15.60 in autograft and bone graft 

substitute received patients (p = 0.3). In bone graft substitute there was no graft doner site morbity. 

Conclusion: While comparing the complication rate, functional and radiological outcome of bone graft 

substitute versus Autograft reconstruction of TPF, hydroxy apatite allograft could be used as a good 

alternative of autograft as well. 

 

Keywords: Trauma, tibia plateau fracture, autologous bone grafting, synthetic bone grafting, bone 

grafting 

 

Introduction 

The incidences of tibial plateau fractures are common in this modern world due to high speed 

motor vehicle road traffic accidents. Tibia is the major weight bearing bone of the leg .The 

degree of articular depression is one of the most important determining factor in the prognosis 

of these fractures. Bone grafting after elevation of depressed articular surface is an important 

aspect of the treatment of depressed tibial condyle fractures, followed by plate and screws. It is 

well established that optimal knee function depends on anatomical reduction of articular 

surface and stable fixation.  

Reconstruction of skeletal defects is a challenging problem in orthopaedic and trauma surgery 
[1–3]. Especially tibial plateau fractures can result in various degrees of tibial plateau 

depression. The resulting bone defects have to be reconstructed to restore the leg axis and 

regain the original function of the knee joint [4]. A variety of structural grafts such as biologic 

and synthetic grafts could serve this purpose. Biologic bone grafts are subdivided into 

autologous and allogenic bone grafts, each having its own advantages and disadvantages. In 

these defects, human bone allografts and synthetic bone graft substitutes can be used as filling 

material for elvation of depressed tibial condyle fracture [5, 6]. It has osteoinductive, osteogenic 

and osteoconductive properties. Bone allografts, as compared to synthetic bone grafts, have the 

advantage of possessing an osteoinductive (ability to induce new bone formation) and an 

http://www.orthoresearchjournal.com/
https://doi.org/10.33545/orthor.2023.v7.i1b.394


 

~ 86 ~ 

National Journal of Clinical Orthopaedics http://www.orthoresearchjournal.com 

Osteoconductive (ability to facilitate new bone formation) 

potential [7]. Further, bone grafts can also be used as antibiotic 

carriers preventing bacterial infections directly at the surgical 

site [8, 9]. Bone grafting aims to restore the original anatomical 

conditions such as stability alignment, support an early range of 

motion and mobilization, and lower post-traumatic osteoarthritis 

risk [10–13]. Autograft bone, routinely obtained from the iliac 

crest, is commonly used to fill bone defects while facing the 

problem of restricted availability and the risk of infection, 

fracture, nerve injury, donor site pain, and hematoma [5, 10, 14–17]. 

However bone graft substitutes lack osteo-inductive properties 

are poor in vascularization, have increased chances of disease 

transmission and immune rejection. However, bone graft 

substitutes had some advantages as well.It could be stored for 

many years and be utilized for urgent occasions. There are few 

reports on patient outcome and bone union following tibial 

plateau fractures treated with bone allografts [4, 16, 18–20]. 

Moreover, it could be provided in unlimited quantities, and the 

complications of autologous harvesting would be avoided. 

 

Materials and Methods 

The prospective study was carried out in department of 

orthopaedics, Rajawadi municipal general hospital Mumbai 

from August 2015 to December 2017. Exclusion criteria include 

patients with non-depressed fractures or fractures with less than 

10mm depression, patients with age less than 20 years or more 

than 50 years, open fractures, non-acute fractures and a follow-

up period of at least 1 year. Preoperative protocol includes 

radiological assessment using AP, Lateral and Oblique views. 

CT scan was done to determine location, the amount of fragment 

separation and depression. MRI was conducted in order to detect 

any concomitant severe soft tissue ligamentous injuries. In that 

case, the patients were excluded from the study as severe soft 

tissue ligamentous injuries could significantly affect the 

outcome of the reconstruction. Types V and VI Schatzker were 

also excluded from the study because they require open 

reduction plus extensive soft tissue exposure which might affect 

the clinical outcome. 40 patients who sustained a depressed 

tibial condyle fracture (Schatker type 2 and 3) requiring grafting 

were included. Fractures were classified according to the 

Schatzker Classification and the AO/OTA Classification 

(Arbeitsgemeinschaft für Osteosynthesefragen und Orthopedic 

Trauma, Association Committee for Coding and Classification) 

based on the preoperative radiographs [21-23]. In 20 (50%) 

patients, hydroxy apatite blocks (G-bone) and in another 20 

patients (50%) autologous graft was used to fill the cavity and 

elevate the articular surface. 

The age of the patients was ranging from 20 to 50 years. The 

mean follow-up of patients was 12 months to 18 months. 

Clinical and radiological assessment of the outcome was 

performed employing the modified Rasmussen clinical criteria. 

In this regard, clinical evaluation includes factors such as pain, 

walking capacity, range of motion and stability. Accordingly, a 

score of 0 to 20 could be given to each patient. A score of <13 is 

considered as poor outcome, while 13–15, 16–18 and 18–20 is 

regarded as fair, good and excellent, respectively. In terms of 

radiological outcome, a score of <10 is considered as poor 

outcome, while 15–16, 13–14 and 10–12 is regarded as 

excellent, good and fair, respectively. In order to assess these 

scores, factors such as articular depression, varus/valgus, 

condylar widening and osteoarthrosis would be considered 

(Table 2). 

 
Table 1: Modified Rasmussen clinical criteria 

 

Parameters Score Outcome 

Clinical evaluation 

<13 Poor 

13-15 Fair 

16-18 Good 

19-20 Excellent 

Radiological outcome 

<10 Poor 

10-12 Fair 

13-14 Good 

15-16 Excellent 

 

Surgical technique 

All the patients wetre operated under regional anesthesia in 

supine position on a standard oiperative table with tourniquet. 

All patients were operated by antero lateral approach. The 

reduction of intraarticular fragments was confirmed by image 

intensifier and a sub meniscle arthrotomy .the depressed tibial 

plateau surface was assessed either by perforating the adjacent 

cortex or by opening the fractured cortex. After elvation of the 

articular surface G-bone (hydorxy apatite blocks) or autografts 

were used to fill the bone defect and support the articular 

surface. 

Buttress plate was then applied on the anterolateral aspect of 

tibial condyle using appropriate cancellous screws proximally 

and corticle screws distally to the shaft of tibia. After fixation 

stability of knee was checked.  

 

     
 

Fig 1: Radiographs 

 

Post-operative protocol 

In post-operative protocol the limb was elevated and placed in 

long knee brace. During first post- operative week quadriceps 

exercises and gentle active assisted exercises were started. 

Patients were maintained on non-weight bearing for 16 weeks. 

Partial weight bearing was started after 6 weeks. Full weight 
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bearing was allowed after radiological evidence of fracture 

union preferably at 12 to 14 weeks post-operative period.  

Follow up for all patients was every 3 months in the first 12 

months, and every 6 months thereafter. In each follow up, 

radiographs of the surgical site were obtained and routine 

clinical examinations were conducted. All complications were 

recorded. Radiologic and clinical assessment of outcome was 

carried out at the final follow-up session.  

 

Statistical analysis 

Statistical tests such as independent sample t test, Chisquare and 

correlation coefficient test were used for statistical analysis of 

the result. The level of statistical significance was set at p < 0.05 

 

Results 

The clinical score ranged from 16 to 20 and radiological score 

ranged from 15 to 16. A significant positive correlation was 

observed between clinical and radiological scores of the patients 

(r = 0.756, p<0.001).  

The final functional outcome and complications were compared 

in autograft and bone graft substitute cases. The complete union 

was observed in all patients. 

Mean time of union was 12 weeks in both the allograft and 

autograft received groups, ranging from 12 to 14 weeks. Most 

common complication was infection, which was observed in 2 

patients, both in bone graft substitute patients. 

The infections were local and mild and were successfully treated 

with prolonged antibiotic administration. Articular surface 

collapse was seen in 3 patients with 2 bone graft substitute and 1 

autograft patient. No other graft-related complication was 

observed. 

A total of 26 patients with excellent, 8 patients with good and 6 

patients with fair clinical outcome was observed, while no poor 

clinical outcome was identified. Distribution of this 

classification in allograft and autograft received patients is 

shown in Table 3. This distribution was not statistically different 

regarding the graft type (p = 0.21). 

The mean clinical score was 18.20 in autograft received patients 

and 18.00 in bone graft substitute received patients. This 

difference was not statistically significant (p = 0.09). 

In terms of radiological outcome, 36 patients had excellent, 5 

had good radiologic outcome, while none had fair radiologic 

outcome. Distribution of this classification did not show 

statistically significant difference between bone graft substitute 

and autograft received patients, as well (p = 0.26) (Table 3). 

The mean radiological score was 15.6 in autograft received 

patients and 15.4 in bone graft substitute received patients. This 

difference was not statistically significant as well (p = 0.3). 

 

Discussion 

While it is widely accepted that open reduction and internal 

fixation of complex tibial plateau fractures is the gold standard 

for management, it is often assumed that the presence of a 

metaphyseal void mandates immediate surgical intervention 

with void filler [24-32]. However, biomechanical studies do not 

replicate the evolving scenario seen with fracture healing, and 

there remain no quality in vivo experiments that replicate the 

biomechanics of a bipedal plateau void [33]. Historically, ABG 

has been considered the preferred defect void filler, given its 

proposed satisfaction of ideal biological, mechanical, and 

economic criteria for bone grafts [10, 13, 34-37].  

However, harvesting ABGs imparts additional morbidity. 

Furthermore, a recent systematic review concluded that, despite 

ongoing research, there is currently insufficient evidence to 

elucidate the utility of biologically active bone grafts in fracture 

healing [38]. Indeed, consensus indicates that synthetic bone 

grafts may provide viable alternative void filler in the setting of 

tibial plateau fractures [5, 10, 30, 34, 39-44]. 

The most important findings of our study were that patients had 

clinically successful results as shown by patient reported 

outcomes score. Therefore, participants achieved better clinical 

outcomes and lower bone mineral densities with longer follow-

up times. In our study 26 (65%) patients with excellent, 8 (20%) 

patients with good and 6 (15%) patients with fair clinical 

outcome was observed, while no poor clinical outcome was 

identified. Only few previous studies have investigated the 

patient reported outcome of bone allografting after tibial plateau 

fractures [4, 16, 20, 45]. Gausden et al. [12] retrospectively reviewed 

61 patients with a mean age of 59.3 years and a mean follow-up 

of 59 months. In contrast to this study, only 64% (n = 39) 

patients were treated with bone void filler. Like our study, most 

of the fractures were classified as Schatzker II tibial plateau 

fractures. Age was negatively correlated with BMD 

measurements in healthy tissue. Schatzker et al. [24] mentioned 

poor bone quality as a significant obstacle for rigid fixation in 

tibial plateau fractures. 

Another study that compared clinical and radiological outcomes 

of tibial plateau fractures was performed by Bagherifard et al. [4] 

In that study, 58 patients were treated with bone allograft and 

achieved a Rasmussen clinical score of 18.45, which indicates 

good results, similar to our study. A positive correlation between 

patients’ clinical and radiological scores was observed. 

However, Bagherifard et al. [4] used Rasmussen radiological 

criteria in their study, namely articular depression, varus/valgus, 

and condylar widening factors. 
Previous research shows only poor correlations between bone 
mineral density and patient-reported outcomes. While some 
authors of studies in which patients were treated without the use 
of bone allografts have reported an association between fracture 
pattern [46] or lower bone mineral density in non-injured bone-
tissue [47-50] and poor clinical outcome, other recent literature 
show that bone graft can address poor osseous integrity. The use 
of appropriate bone grafting and fixation technique can therefore 
mitigate the impact of poor bone quality on patient outcome and 
the influence of fracture severity. The previous studies show 
promising results in radiological and patient-reported outcomes 
of tibial plateau fractures treated with human bone allograft. 
Those results are highly congruent with the current study’s 
findings. There were some limitations of our study as small 
sample size, the patients were operated on by a variety of 
surgeons at our institution and smaller follow-up examinations. 
A strength of our study is the fact that all patients were assessed 
with clinically validated patient-reported outcomes. These 
questionnaires were compared with the CT scan measurement of 
the bone mineral density of the allograft bone. 
 

Conclusion 

While comparing the complication rate, functional and 

radiological outcome of bone graft substitute versus Autograft 

reconstruction of TPF, hydroxy apatite allograft could be used as 

a good alternative of autograft as well. 
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