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increased risk of  wound complications and decreased or 
impaired functional range of  movements of  the associated 
joint. This led to the development of  alternate methods 
of  fixation like Ilizarov ring fixation, external fixation with 
limited internal fixation and hybrid external fixation[3]. 
These procedures have an advantage of  early joint motion 
and stable fixation. 

Road traffic accidents and fall injuries are the most common 
causes of  high impact fractures and young middle-aged males 
are the most affected population. It can lead to prolonged 
disability and has a significant socio-economic effect in this 
population. Literature indicates that only 50% better results 
are achieved with closed or open surgical techniques[4]. 
Ordinary external fixators may lead to knee stiffness and 
are not suitable for type 5 and 6 fractures. ORIF, which was 
the attractive treatment method since 1990s, reduces the 
articular surfaces well but does not protect the surrounding 
soft tissue[5,6]. The advantage of  hybrid external fixator is that 
it protects the soft tissue envelope and allows access to the 
soft tissue cover during treatment. Additional stability can 

INTRODUCTION

Complex tibial plateau fractures pose a therapeutic 
dilemma by presenting with significant articular and soft 
tissue damage. These high energy injuries are a threat to 
the major weight bearing joint. The management of  these 
injuries is challenging to the orthopaedic surgeon as the 
restoration of  the articular surface, joint stability, and 
axis are a complex procedure. In addition, associated soft 
tissue damage may further increase the complexity of  the 
treatment [1,2]. The conventional approach to these fractures 
was an open reduction of  the fragments and internal 
fixation with plates and screws. This was associated with 

Abstract
Introduction: Tibial plateau fractures are associated with communition and soft tissue injury and are usually managed with ORIF 
(Open Reduction and Internal Fixation). The hybrid external fixer helps to reduce the associated complications by allowing early 
mobilization and weight bearing, minimal soft tissue damage, and stable fixation. In this study, we assessed the complications, 
clinical outcome scores, and postoperative range of knee movements associated with Schatzker type 5 and 6 tibial fractures. 

Aim: To study the functional outcome and role of hybrid external fixators in complex tibial plateau fractures.

Methods: The study included 75 patients with Schatzker type 5 and 6 fractures who underwent open/close reduction with a 
hybrid external fixator. Informed consent was obtained from all the patients and a 2 months post-operative follow-up was done. 
The analyses were performed with NEER’s RATING SYSTEM FOR KNEE.

Results: The mean age of the patients was 51.28±14.28 years and a male predominance prevailed. RTA accounted for 68% 
of the fractures and with hybrid external fixator, excellent results were achieved in 60% of the cases. knee stiffness, pin site 
infection, malunion and limb shortening were the associated complications. 

Conclusion: A promising alternative therapy for high-energy plateau fractures is a hybrid external fixator. It permits a safe fixation 
of fraction fragments, early joint recovery and the treatment of related soft tissue injuries with minimum complication rates.
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be attained with the use of  cannulated screws and K-wires 
which will allow for early knee mobilization.

The aim of  our study was to find out the functional 
outcomes after treatment with hybrid external fixators, 
with open reduction and closed reduction techniques by 
comparing the pre- and post-operative radiographs.

Aim
To study the functional outcome and role of  hybrid external 
fixators in complex tibial plateau fractures.

MATERIALS AND METHODS

This prospective study was conducted in  Department of  
Orthopaedics, Thanjavur Medical College, Thanjavur during 
the time period June 2018 to July 2019. Patients over 20 years 
of  age and with fractures of  the closed Tibial plateau (Schatzker 
type 5 and type 6) (grade I to grade III B) were included in the 
study. Patients of  age<than 20 years, those with co-morbid 
conditions, shut-off  shallow board fractures (Schatzker 1-4), 
compound grade IIIc shallow board fracture and floating knee 
and pilon fractures were excluded from the study. The fractures 
were treated with either closed reduction and hybrid external 
fixation or with minimal open reduction and a hybrid system. 
The patients were allowed to walk with walker’s support with 
touch toe after reduction of  symptoms. After 2 weeks, partial 
weight bearing walking with the help of  walker was started and 
full-weight bearing walking with walker support was allowed at 
6 weeks after surgery. Radiographic analysis showed fracture 
reunion at the end of  6 weeks. The Fixator was removed, and 
PTB cast was added to allow the patient to bear full weight. 
The PTB cast was removed after 2 weeks followed which 
the patients were advised to begin walking with a walker and 
to discard the walker gradually. Functional outcomes were 
assessed using NEER’s rating score.

RESULTS

A total of  75 patients were included in the study of  which 54 
were males and 21 were females. The mean age of  the patients 
was 51.28±14.28 years. 68% of  the fractures were due to 
road traffic accidents and a majority of  the cases (60%) were 
Schatzker type-6 high energy fractures of  the tibial condyle. 
According to Neer’s score rating system for knee, 60% patients 
had excellent and 29% patients had good outcome. 5% of  
patients had fair outcome and only 4% had poor outcome 
[Figure 1]. Out of  the 75 cases, 30 cases were Type 5 and 45 
cases were Type 6 Schatzker, and the average Neer’s scoring 
for them was 18.25 and 13.50, respectively [Table 1]. 27 cases 
of  closed fracture and 48 cases of  compound fracture which 
were treated by hybrid fixator showed average Neer’s score 
of  16.85 and 13.86, respectively [Table 2]. The most common 

complication was knee stiffness (11%) followed by pin site 
infection (8%), that was overcome by regular dressing. Knee 
stiffness was managed by physiotherapy [Figure 2]. Wound 
infection was seen in 4% of  the cases. Malunion and limb 
shortening was observed each in 3% of  the cases. 

DISCUSSION

The management of  complex tibial plateau fractures is 
challenging and there is no clear consensus to the ideal 
treatment method till date. The treatment modality may vary 
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Figure 1: Distribution of NEERs Score

Table 1: NEER’s Rating Score according to 
Schatzker’s type

Schatzker’s  type Number of cases Average NEER’s rating 
score

Type 5 30 18.25
Type 6 45 13.50

Table 2: Results based on type of fracture  
(closed /open)
Fracture Number of cases Average Neer’s rating score
Closed fracture 27 16.85
Compound 48 13.86
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from surgeon to surgeon. Review of  literature suggests that 
open anatomical reduction of  the articular surface is the 
gold standard for treating these injuries. Studies over the last 
10 years suggest that minimally invasive or closed reduction 
with ring or hybrid external fixation is a safer equivalent 
to ORIF method for treating Schatzker Type V and VI 
fractures[7,8]. Extensive soft tissue damage may be associated 
with these fractures and maintaining their integrity plays a 
vital role in fracture healing. The average fracture healing 
time ranges from 6 to 10 weeks and preservation of  the 
fracture haematoma aids in early reunion. Factors like the 
type of  fracture and presence of  infection may interfere with 
the healing process. Good anatomical reduction and stable 
fixation can reduce the complications and also has early 
rehabilitatory effects[9,10]. Studies show that these effects 
can be achieved with the use of  hybrid external fixators. 

Hybrid external fixators are easy to use and they have been 
used for the management of  complex and compound tibial 
condyle fractures in the recent years. The procedure is also 
associated with lower blood loss compared with ORIF 
for plating and can minimize skin necrosis. Avoiding skin 
necrosis is an inevitable factor in these injuries as that could 
be an issue in the proximal tibia, that offers space for covering 
skin/flats in cases of  skin loss/bone exposed compound 
fractures[11]. In our study, excellent results were achieved in 
60% of  the cases and good outcome in 29% cases with the 
use of  hybrid external fixator as per NEER scoring system 
of  knee. A 4% failure rate was observed in our study. An 
average NEER score of  18.25 and 13.50 were found in Type 
5 & 6 Schatzker fractures respectively. This shows that the 
functional outcomes were slightly better in type-5 fractures 
than the latter. The average NEER score with closed fracture 
was 16.85 and with compound fracture was 13.86, indicating 
that the results were better in case of  close fractures. 

As with any other procedure, a few complications were 
associated in our study but were minimal or insignificant. 
The most common complication was knee stiffness (11%) 
followed by pin site infection (8%). Wound infection, 
malunion and shortening of  the limb were the other 
complications noticed. But the symptoms reduced and the 
patients were able to walk without walker’s support at the 6th 
post-operative week. The complications were managed by 
physiotherapy and proper wound dressings. Our study results 
are similar to the study findings of  Krupp et al. In his study 
too, an early fracture reunion was observed with the use of  

hybrid external fixator[12]. The role of  external fixators, either 
half-pin or ring and wire, has been evaluated in various studies 
of  complex tibial plateau fractures, and quite encouraging 
results have emerged. Several authors have reported good 
results using a hybrid or circular frame combined with 
minimal open reduction and percutaneous screw fixation. 
The limitation of  the study is the shorter follow-up time that 
did not allow for long-term outcome assessment.

CONCLUSION

A promising alternative therapy for high-energy plateau 
fractures is a hybrid external fixator. Without high 
complication rates, it permits a safe fixation of  fraction 
fragments, early joint recovery and the treatment of  related 
soft tissue injuries. The outcome was better in Type 5 and 
closed fractures than in type 6 and compound fractures 
respectively in this study. More studies to ensure optimal 
functional recovery and patient satisfaction are needed.
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