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Abstract 
Introduction: Tibial fractures type V and VI are complex injuries usually treated with ORIF (Open 

Reduction and Internal Fixation) which have increased risk of wound complications. The hybrid external 

fixer helps to mitigate these complications by permitting early mobilization and bearing of weight, 

minimal soft tissue damage, and stable fixation. 

Aim: To analyzethe functional outcome of hybrid external fixator-treated tibial plateau fractures 

(Schatzker type 5 and 6). 

Methods: The study included 30 patients who hadtibial platform fractures of Schatzker Type V and type 

VI. Patients offered informed consent and a 2 years follow-up following surgery was done. We have 

applied K’wire or minimal open reduction with cancellous screw and universal external fixator. The 

analyses were performed with Neer's Rating System for Knee. 

Results: Out of 30 patients, 26 patients were males, and 4 patients were females. Mean age was 42.34 

years. Based on outcomes, 40% of the study population had an excellent and good effect, 17% had fair 

outcome, 3% had a poor outcome. Based on the type of fracture, 12 patients had Schatzker type V, 18 

patients had Schatzker type VI, 10 patients had closed fracture, 20 patients had a compound fracture. 

Based on mode of injury, 85% had a road traffic accident, 10% had assaulted, 5% had fall injury. Based 

on complication, 23% had pin tract infection, 17% had knee stiffness, 3% had malunion, 3% had 

shortening, and 10% had wound infection. 

Conclusion: In this report, we have concluded that 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. 

 

Keywords: Schatzker type 5 and 6, compound fracture, hybrid external fixator 

 

Introduction  

Complex and high-impacttibial plateau fractures is a challenge to the orthopaedic surgeon and 

the use of open reduction and internal fixation techniques are associated with increased risk of 

wound complications. This led to the development of alternate methods of fixation likeIlizarov 

ring fixation, external fixation with limited internal fixation and hybrid external fixation. It is 

controversial and difficult to optimally treat tibial plateau fractures type V and VI by 

Schatzker. Surgical treatment of high energy tibial plateau fractures continues to be a concern 

because of problems such as wound complications, infection, knee stiffness and joint 

incongruity and a treatment protocol is yet to be developed and confirmed [1, 2, 3]. High 

energizing tibial fractures generally have a significant socio-economic effect on the younger 

age group due to late recovery period and the resultant need for early complete replacement of 

the knee in some complicated cases [4]. 

Tibialplateau fractures are classified into six types by Schatzker: Pure cleavage (Type I), 

Cleavage combined with depression (TypeII), Pure central depression (TypeIII), Fracture of 

medial condyle (TypeIV), Bicondylar fractures (TypeV), and Plateau fracture with dissociation 

of metaphysis and diaphysis (Type VI).Different treatment modalities (traction, external 

attachment spanning the knee, to complete knee arthroplasty) for tibial plateau fractureshave 

been used for more than 3 decades.  
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Traction and closed reduction following the pop application 

will not recover the joint surface and contribute to joint 

surface failure and knee stiffness. Open reduction and fixation 

with plating, although the articular surface decreases well, the 

already-damaged soft tissue does not support it and 

contributes to wound necrosis and complications. Dual plated 

ORIF was an attractive form of treatment for these forms of 

injuries [5]. 

There have been many attempts to identify the fractures of 

tibial plateaus. Hohl and Luck in the year 1956 [6, 7] in an early 

attempt to identify tibial plateau fractures, recognized some of 

the critical themes of several condyles split structures, 

subchondral and articular incongruity and comminution 

involvement. In 1979, Schatzker et al. published their 

classification system [8], based on AP radiographs of a total of 

94 patients, most of whom received non-surgical treatment 

with tibial plateau fractures. 

Since the early 1990s, catastrophic complications such as 

joint rigidity, malunion or loss of skin may occur to minimize 

the incidence of amputation and even death [9]. Soft tissue 

envelope typically covers a hybrid, external fixator for high-

energy tibial plateau fractures. It also offers access to soft 

tissue cover during the treatment of fractures. When applied 

to this cancelled screws and K-wires for joint surface 

reduction, it provides additional stability and prevents early 

knee steadiness [10, 11]. Minimal interventions and hybrid 

external attachment will result in a fair result, compared to 

open internal reduction fixing by plating or other methods, 

with fewer complications. 

 

Aim  

To analyzethe functional outcome of hybrid external fixator-

treated tibial plateau fractures (Schatzker type 5 and 6). 

 

Materials and Methods 

In this prospective study, conducted during the time period 

from 2016 to 2018 in Government medical college, 

Pudukkottai and Team Speciality Hospital, Pudukkottai, 30 

patients with tibial plateau fractures Schatzker type V and VI 

treated with hybrid fixation. We have applied K’wire or 

minimal open reduction with cancellous screw fixation and 

universal external foxator. Thestudy begun after gaining 

informed consent from the patients. The conditions for 

inclusion include age over 20 years and fractures of the closed 

tibial plateau fractures (Schatzker type 5 and type 6) (grade I 

to grade III B). Criteria of exclusion include age less than 20 

years, patients with co-morbidcomditions, shut-off shallow 

board fractures (Schatzker 1-4), compound grade IIIc shallow 

board fracture, and related fractures, such as floating knee, 

pilon fracture. 

The pre-operative data like mode of injury, demographic 

information and fracture classification were collected and 

traced from the medical records. The fractures were treated 

with closed reduction or with minimal open reduction with 

K'wire or cancellous screw fixation and external fixator, 

hybrid fixation. The patients were allowed to walk with 

walker’s support with touch toe after the symptoms subsided 

in the post-operative period. Partial weight bearing walking 

with the help of walker was started after 2 weeks and at 8 

weeks after sugery full-weight bearing walking with walker 

support was allowed. Radiographic analysis showed fracture 

reunion after 8 weeks. The Fixator was removed, and PTB 

cast was added to allow the patient to bear full weight. The 

PTB cast was removed after 4 weeks. The patients were 

advised to begin walking with a walker and to discard the 

walker gradually. 

 

Results 

Out of the 30 patients who participated in the study, 26 

patients were males, and 4 patients were females. The mean 

age was 42.34 years. 12 patients(40%) showed excellent 

outcomes, 12 patients showed good results (40%), 5 patients 

had (17%) fair outcomes, and 1 patient (3%) had a poor 

effect. (Fig.1) 

 

 
 

Fig 1: Outcomes 

 

Based on the type of fracture 12 patients had Schatzker type 

V, 18 patients had Schatzker type VI, and their average NEER 

rating score was 18.25 and 13.98 respectively.(Table.1) 

 
Table 1: Results according to Schatzker type 

 

S. 

No 

Schatzkers 

type 

No. of 

cases 

Average Neer rating 

score 

1 TYPE 5 12 18.25 

2 TYPE 6 18 13.98 

 

Based on the type of fracture 10 patients had closed fracture, 

20 patients had a compound fracture, and their average NEER 

rating score was 18.28 and 14.71, respectively.(Table.2) 

 
Table 2: Type of fracture 

 

S. 

No 
Type of fracture 

No. Of 

cases 

Average Neer rating 

score 

1 Closed Fracture 10 18.28 

2 Compound Fracture 20 14.71 

 

Road traffic accident was the predominant cause for tibial 

fractures (85%), followed by physical assaults (10%). Fall 

injury accounted for 5% of the fracture cases. (Fig.2) 

 

 
 

Fig 2: Mode of injury 
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Based on complication, 23% had pin tract infection, 17% had 

knee stiffness, 3% had malunion, 3% had shortening, and 

10% had wound infection. (Fig.3) 

 

 
 

Fig 3: Complications 

 

Discussion 

A healthy soft tissue envelope is critical for fracture healing 

and tibial type 5 and type 6 fractures are almost always 

associated with a compromised soft-tissue. Surgery also 

traumatizes the envelope of soft tissue and if not done right, 

serves as a second effect on soft tissue. The risk of 

complications of the type V and type VI fractures is increased 

by high-energy trauma and softened tissue insult. An 

optimum decision isthereforemost important in managing a 

complex fracture of bicondylartibial plateau [12]. In a recent 

study, the treatment of tibial plateau fractures with an external 

fixator resulted infewer complications and early mobilization 

than with an internally fixed solution. However, previous 

studies showed that hybrid external fixator is also a source of 

pin tract infection and can lead to knee joint septic’s arthritis 
[13]. 

Due to its easy use, the use of hybrid fixator for tibial condyle 

fractures has increased in the recent years, particularly for 

compound fractures. The procedure is also associated with 

lower blood loss compared with ORIF for plating. Preserving 

the hematoma in fracture site helps in good health and early 

union prospects. Avoiding skin necrosis is also inevitable as 

that could be an issue in the proximal tibia and could offer 

space for covering skin/flaps in cases of skin loss/bone 

exposed compound fractures [8]. 

High energy fractures associated with a soft tissue that is 

often at risk, are the tibial plateau fractures, particularly SVI 

and S-V fractures1 [14] and healing time ranges from 6 weeks 

to 10 weeks. The fracture healing has been significantly 

influenced by fracture nature, the form of fracture 

(closed/open) and the presence of infection. Early recovery 

and reduced complications resulted in anatomical and 

relatively stable fixation reduction [15, 16]. 

Previous studies show the importance of stable knee fractures 

as one of the most significant predictors for potential knee 

function following treatment of tibialplateau fractures [17]. In 

the last two decades, the advancement of equipment and 

techniques of external fixation has led many surgeons to 

apply the concepts of biological osteosynthesis and minimally 

invasive procedure for the treatment of comminuted tibia. The 

results are significant to the development of tibialplateau as 

an essential indicator of future knees [18, 19]. The effect of 

hybrid fixation is the capacity for axial compression and 

lateral dynamization has given external fixators new 

opportunities for complete treatment [20]. 

When comparing external with internal fixation, Mahadena et 

al. concluded that hybrid external fixation has theoretical 

advantages as far as soft tissue safety is concerned; however, 

the gain of external fastening was modest as far as reduction 

accuracy was concerned [21]. In its high energy Schatzker V 

and VI series of tibial plateau fractures treated with circular 

external fixators Catagni et al. recorded good and excellent 

results for 30 patients (50.85%) and 27 (45.766%) 

respectively [22]. Chin et al. showed 38.9% good and excellent 

and 61.1% fair and bad results for its type V and VI fractures 

series [23].  

In our study too, 40% of the patients showed excellent results 

and 40% showed good outcomes following treatment with 

hybrid external fixator which are similar to the results of other 

studies. Only a 3% failure rate was observed in this study 

which is insignificant. The most important wound 

complication associated with the procedure was pin tract 

infection (23%) followed by knee stiffness (17%). Wound 

infection was observed in 10% of the cases. This minimally 

invasive approach can be utilized wherever possible, that 

prevents soft tissue damage, thereby avoiding wound healing 

issues. Early aggressive rehabilitation can help to regain the 

full range of movements. Further studies to ensure optimal 

functional recovery and patient satisfaction are needed. 

 

Conclusion 

In this report, we have concluded that a promising alternative 

therapy for high-energy plateau fractures is a hybrid external 

fixator. Without high complication rates, it permits a safe 

fixation of fractured fragments, early joint recovery and the 

treatment of related soft tissue injuries. 
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