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ABSTRACT 
 

Background: Complex proximal tibial fractures caused by high energy trauma classified as Schatzker type V and VI pose a 
management challenge due to associated extensive soft tissue damage.Though open reduction and dual plating is considered a 
gold standard treatment option in these fractures but associated with wound breakdown and infection.  
Aim: To evaluate the radiological and functional outcomes of percutaneous hybrid fixator as alternative treatment option in these 
fractures. 
Methodology: This study designed as prospective case series was conducted in Sheikh Zayed Hospital Lahore between May 
2019 to May 2021.Twenty four patients fulfilling the inclusion criteria were operated using a hybrid external fixator in schatzkerV 
and VI tibial plateu fractures with compromised soft tissue.On follow upradiological and functional outcomes were being 
evaluated. 
Results: At Six months follow up after surgery Rasmussen knee score was graded as excellent in 13, good in 8, fair in 3 and 
poor in 0 patients.In radiological outcome mean time to bony union was 13.5 weeks.One case of varus malunion and no case 
case of non union was observed in our study. 
Conclusion: Hybrid external fixator is a well found fixation alternative as compared to conventional open reduction and internal 
fixation in Complex tibial plateau fractures with extensive soft tissue disruption achieving satisfactory radiological and functional 
outcomes. 
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INTODUCTION 
 

Tibial plateau fractures are complex intra-articular fractures that 
comprise of about 1% of all fractures in adults and 8% in elderly.1 
The incidence of this fracture is on a rise with the increasing 
incidence of road traffic accidents and high velocity injuries. The 
mechanism of injury is axial loading combined with torsional forces 
that lead to disruption of articular geometery and comminution of 
metaphysis along with condylar depression as well.2 Schatzker 
classified these fractures into six types.Of these Schatzker type V, 
fractures involving both condyles and Schatzker VI ,those with 
meta-diaphyseal disruption are most difficult fractures to treat as 
associated extensive soft tissue damage posing a challenge to 
orthopedic surgeon regarding restoration of articular alignment by 
addressing condylar depressions and in addition, the preservation 
of soft tissue envelope.3 

Standard radiographic imaging includes antero-posterior and 
lateral views. The CT scan is becoming more popular in the 
evaluation of articular fragments orientation, comminution and 
allowing preoperative planning facilitating fracture reduction, 
especially for the minimally invasive techniques of treatment.4 A lot 
of treatment modalities are being offered for these complex high 
energy fractures over the years that range from simple traction to 
challenging surgeries. Though considered gold standard, plating 
as mode of open reduction and internal fixation provides adequate 
reduction of articular geometery and stability but further disrupt the 
already compromised soft-tissue envelope which leads to wound 
dehiscence and burdensome rates of infection.5-6 The utilization of 
hybrid external fixator in the management of Schatzker V and VI 
tibial fractures may provide acceptable reduction results without 
jeopardizing the soft-tissue elements. In this external fixator, 
condyles are stabilized with tensioned wires and a ilizarov ring with 
or without additional percutaneous screws fixation as necessary, 
and the construct is connected to a monolateral pin fixator on the 
shaft. This assembly not only permits early joint mobilization but 
allows joint remodeling and cartilage to regenerate.7-9 

In our study we assessed radiological outcomes and 
functional outcomes of hybrid fixator as definitive treatment option 
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in Schatzker type V and VI tibial fractures with compromised 
soft tissue. 
 

MATERIALS AND METHODS 
 

The study was a prospective design case series and was 
conducted in Orthopedic Department of Shaikh Zayed Hospital 
Lahore for a period of 2 years from May 2019 to May 2021. 
Approval from the institutional ethics committee was sought 
beforehand. A total of 24 patients were treated with hybrid fixator. 
All patients above the age of 18 years with Schatzker type V and 
VI fractures who gave informed consent for surgery and follow-up 
were included while patients with contralateral lower limb fractures, 
ipsilateral floating knee, associated neurovascular injury were 
excluded from our study. Clinical and radiological assessment was 
done at the time of admission for all patients. 

Above all, the evaluation of the extent of soft tissue 
compromise and the neurovascular status assessment was done 
at first examination. In patients who present with gross soft tissue 
swelling, limb elevation and icing was started immediately along 
with non-steroidal anti-inflammatory drugs. Anteroposterior and 
lateral view xray of the affected knee was taken. 3D CT scans 
were done in few of comminuted fractures that were helpful in pre 
operative planning of surgical fixation. All fractures were classified 
with Schatzkers classification and documentation was made. 
Sample for baseline lab. investigations were then sent for and pre 
operative anaesthetic clearance was sought and informed consent 
was taken for surgery and research participation. 

Single pre-operative dose of intravenous antibiotics was 
given 30 minutes before induction of anaesthesia and was 
continued for five to seven days post-operatively.Image intensifier 
guided fixation of all fractures was done in spinal anesthesia. 
Fractures were reduced using traction table and percutneouly with 
help of schanz screws. Minimal internal fixation with single 
cancellous screw was achieved prior to fixator application in five 
patients. Two wires of 2 mm wire were passed from posterolateral 
to anteromedial tibia and posteromedial to anterolateral tibia 
respectively at a safe distance of 14mm from the joint line.A 
separating angle of 60 degree was maintained between the both 
wires.The wire was then tensioned in the standard manner and a 
5/8th ring was attached to it.The wires were tensioned to 100 kg 
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and wrench tightening ofwire fixation bolts was done held by ¾ th 
ilizarov ring with two finger breadth of soft tissue clearance.Two 
schanz screws of 5 mm were applied to distal fragment.A carbon 
fibre rod was used to connect the ilizarov half ring to clamps on 
schanz screws. All patient were operated by same surgical team. 

The patients were on regular follow up post-operatively. X 
rays were taken in immediate postoperative period, then 
sequentially at 4 weeks, 2 months,4 months and at 6 months. 
Isometeric exercises were started on first post-operative day. 
Protected weight-bearing was allowed at 4th week and full weight 
bearing was allowed after achieving radiological union. Patients 
were instructed to take care of pin sites with regular antiseptic 
dressings. Rasmussen score was used for functional grading and 
radiological outcome in term of mean union time was assessed 
along with complications such as malunion and pin site infection. 
The data was analysed using statistical analysis programme 
(SPSS Version 22). P value of less than 0.05 was considered 
statistically significant. 
 

RESULTS 
 

Out of 24 patients in our study, there was male dominance with 16 
patients being male and 8 female patients. Age of the patients 
ranged from 26 to 65 years with mean of 40.95 years. There was 
tendency for right side affected more than the left as right leg 

involvement was seen in 15 patients and left sided involvement in 
9 patients. Regarding fracture class,there was equal distribution 
between Schatzker V and VI type with 12 persons in each group. 
Out of the 24 patients in our study, 20 patients had closed 
fractures in which 14 patients with C2 and 6 patients with Tscherne 
type C3 soft tissue injury. Four patients had compound fractures in 
which one patient had Gustillo and Anderson grade III injury who 
underwent wound debridement, followed by the hybrid external 
fixator application and rest of three patients were of grade II. 

The time taken from admission to surgical procedure ranged 
from one to five days. The time taken by patients to bear weight 
was ranging from 6 to 10 weeks with average of 8 weeks. The 
mean ROM of knee was 0 to 110°. According to Rasmussens 
functional grading, excellent results were seen in 13 patients 
(54.16%), good results in 8 (33.33%), fair in 3 (12.5%) and no 
patient with poor results seen. In radiological outcome, mean 
fusion time was 13.5 weeks with range from 11 to 16 weeks and 
there was no case of bony non union. There was one case of 12 
degree varus malunion but was having acceptable range of motion 
and no difficulty to bear weight. Superficial pin tract infection was 
seen in five patients which was resolved with a course of 
antibiotics. All patients showed satisfaction with their functional 
outcome and none of patient lost to follow up.

 
Table 1: Patient data and demographics 

Age Gender Side Fracture classification Fracture type Union time Rasmussens score 

27 M L Type V Closed 14 28 

31 F  R Type VI  Closed 16 23 

38 F  R Type VI  Closed 14 27 

47 M R Type V Closed 12 27 

29 M L Type VI  Closed 11 21 

56 F  R Type VI  Closed 16 29 

65 M R Type VI  Closed 14 24 

33 F  L Type V  Compound  12 29 

46 M  R  Type V Closed 12 28 

53 M L Type VI  Compound  14 28 

26 M L Type V Closed 14 24 

30 M R Type VI  Closed 16 28 

35 F  R Type VI  Closed 12 25 

42 M L Type V Closed 14 27 

58 M R Type VI Closed  14 28 

30 F  R Type V Closed  13 19 

36 M L Type V Closed  11 25 

44 M R Type VI Closed  15 29 

60 F R  Type V Closed  14 18 

41 M R  Type V  Compound 15 29 

65 M L  Type VI Closed  13 27 

34 M R  Type VI Closed  11 26 

31 F  R  Type V Closed  15 24 

26 M L  Type V  Compound  12 19 

 
Table 2: Rasmussens functional grading 

Functional Grade No. %age 

Excellent 
Good 
Fair 
Poor 

13 54.16 

8 33.33 

3 12.5 

0 0 

 
Fig.1: Pre op xray T/F AP 
and LAT view 

Fig. 2: Postoperative X-
ray 

Fig. 3: Postoperative 
ROM 

   
 

DISCUSSION 
 

The importance of the soft-tissue envelope in the treatment of tibial 
plateau fractures has been investigated in the literature and there 
is an established association of adverse outcomes with severely 
damaged soft-tissues.10 High velocity trauma is being 
contemplated as a root reason of complications in the 
management of complex proximal tibial fractures. Many therapies 
have been prioritized for the management of these complex 
injuries from simple plaster to minimal internal fixation of fracture 
with percutaneous screws, open reduction and plating11 use of 
hybrid fixator12 or ilizarov ring fixator.13 

In open reduction and plating, in addition to direct 
visualization and stable reduction of the articular surface as well as 
stripping of soft tissue envelope results in serious adverse effects 
including flap necrosis, wound dehiscence and high infection 
ultimately jeopardizing the end result. Tscherne et al, compared 
the results of surgical fixation and conservative treatment of 
complex proximal tibial fractures and interpreted outcome as 
progressive mobility, reduced malunion percentage and 5% 
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revision rate for the patients undergoing surgical fixation.14 Stevens 
et al, reported several surgical complications and functional issues 
post operatively15, while Young and Barrack presented the results 
of case series of bicondylar plating for complex tibial plateau 
fractures with highest infection rate of 88%.16,17 Jiang et al 
compared locking plates to buttress plates for fixation of tibial 
plateau fractures in their prospective study and interpretation of 
similar outcome for the both groups was made.18 Higgins et al 
compared the outcomes of tibial plateu fractures stabilized by 
single lateral locking plate to dual plating and reported increased 
rates of subsidence in locking plate group19. 

Though literature supports the use of percutaneous hybrid 
fixator as a definitive mode of management but still certain authors 
advocate this method of treatment as a provisional mean of 
fixation. With the development of ilizarov and hybrid frames have 
given new prospect to treatment of complex proximal tibial 
fractures by their capability of providing axial and lateral 
compression. Chin et al reported functional outcomes of good to 
excellent 38.9% and fair in 61.1% of patients in his case series of 
Schatzker type V and VI tibial plateu fractures20. Catagni et al 
carried out a study on tibial plateau fractures treated with ilizarov 
ring fixator plus minimal internal fixation and results reported were 
excellent in 30 (50.85%) and good in 27 (45.76%) patients 
respectively.21 

The Canadian Orthopaedic Trauma Association compared 
the outcomes of internal versus external fixation of Schatzker type 
V and VI tibial fractures in their randomized clinical trial of 83 
patients and interpretation of better functional outcomes in terms of 
HSS scale external fixation group at 6 months and similar 
outcomes at 2 years follow up was made.22 In an another study by 
Katsenis et al excellent to good clinical results in 76% of patients 
whose tibial plateu fractures were treated with minimal internal 
fixation augmented by small wire external fixation frames.23 

Excellent functional outcome in 54% of patients and radiological 
outcome in tems of mean union time of 13.5 weeks shows that 
hybrid fixator is well tolerated by most of patient.Our results are 
consistent with previous studies supporting hydrid fixator as 
suitable fixation option in Schatker type V and VI tibial plateau 
fracture aside plating. 
 

CONCLUSION 
 

We have found that hybrid external fixator is a reliable method of 
fixation of complex tibial plateau fractures apart from plating. With 
good functional and radiological outcome, lower rate of infection 
and early mobilization, it can be used as a preferred mode of 
treatment in high energy proximal tibial fractures where soft tissue 
envelope is compromised and also in open fractures. 
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