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Abstract  

Background: Tibial shaft fractures are the most common long bone fractures, 

around 24% of which are compound. This study aimed to analyze the functional 

and radiological outcome of extracorporeal locking plate as an external fixator 

in the treatment of compound (G.A. Grade I, II, IIIA and IIIB) tibial shaft 

fractures. Materials and Methods: This Prospective study was conducted in 

the Department of Orthopaedics, N.S.C.B. Medical College & Hospital, 

Jabalpur (M.P.) from 1st September 2022 to 30 June 2024. A total of 22 patients 

of compound tibial shaft fractures underwent extracorporeal plating of the tibia 

using a LCP. Result: In a total of 22 patients, majority were male (19 patients) 

with the age group from 18 years to 64 years with mean age of 42.09 years, the 

union rate was 90% (20 patients), average clinical union  time of 15.54 + 4.66 

weeks (range 9-24 weeks) and average radiological union time of 17.55 + 4.6 

(range 12-28 weeks). Mean AOFAS score pre–operatively was (10.18 + 1.368) 

and at the end of 1 year mean AOFAS score was (92.04 + 11.116), the mean 

VAS score pre-operatively was (9.77 + 0.429) and at the end of 1 year, mean 

VAS score was (1.23 + 1.020). The plate was kept ex situ for a period of 12-28 

weeks. Screw tract infection was the most common complication. Conclusion: 

Extracorporeal plating with LCP provides successful results for the treatment of 

extra articular compound tibial fractures with fewer complication rates in 

selected patients. As opposed to most external frames of lower leg which are 

bulky and cumbersome, extracorporeal LCP has adequate stability and is better 

accepted by the patients both cosmetically and functionally for ambulation. It 

also has the advantage of facilitating wound healing and plastic surgery 

procedures. 

 
 

 

INTRODUCTION 
 

Compound tibia fractures are complex injuries with 

different outcomes and variable prognosis. Most of 

the tibial fractures are prone to extensive soft tissue 

damage, maximum of which are Gustilo-Anderson 

Type III, indicating a wound of at least 10 cm big, 

which is susceptible to contamination. This is 

because of the proximity of the tibia to the skin.[1]  

Modalities of treatment vary according to fracture 

severity which includes conservative management, 

internal fixation and the use of external fixation 

devices.[2-4] External fixators have conventionally 

been the choice of treatment for open fractures and in 

certain closed fractures with severe soft-tissue 

injuries. They can be used for temporary or definitive 

fixation. External fixators have an advantage of 

preservation of periosteum and in turn blood supply 

to the fractured bone and also allow for better soft-

tissue management.  

The use of locking compression plate (LCP) as an 

external fixator (Extracorporeal plating) has emerged 

with many advantages, which includes the possibility 

of contouring the plate close to the skin, better range 

of movements of adjacent joints, angular stability due 

to the locking-head mechanism of the LCP, 

decreased irritation because of its low profile as 

compared to conventional external fixators.[5] The 

plate can be masked under regular clothes which 

makes it cosmetically and socially more acceptable to 

patients.[6]  

In this study we aim to study the functional and 

radiological outcome of extracorporeal locking plate 

in the treatment of compound tibial shaft fractures, 
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using AOFOS (American Orthopaedic Foot and 

Ankle Society) and VAS (Visual analogue scale). 

 

MATERIALS AND METHODS 
 

This prospective study was conducted in the 

Department of Orthopedics, NSCB Medical College 

and Hospital, Jabalpur (M.P.) from 1st September 

2022 to 30st June 2024. 22 Patients (aged between 18 

years to 65 years) with compound (Gustilo-Anderson 

Grade I, II, IIIA and IIIB) tibial shaft fractures were 

included in the study. These patients were operated 

upon by extracorporeal locking compression plate as 

an external fixator and were regularly followed up at 

1 month, 2 months, 3 months, 6 months and 12 

months.   

Surgical Technique  

• The locking compression plate was selected 

according to the site of the fracture (proximal 

1/3rd, middle 1/3rd, distal 1/3rd) and 

comminution of fracture. 

 

 
Figure 1: Proximal 1/3rd 

 

 
Figure 2: Middle 1/3rd   

 

 
Figure 3: Distal 1/3rd   

• LCP is placed at such distance from underlying 

skin such that it provides adequate space for 

swelling and wound care and adequate 

mechanical stabilization.  

• After achieving fracture reduction, LCP plate was 

fixed temporarily with k-wires.  

• At least 3 to 4 bi-cortical screws are 

recommended in both proximal and distal fracture 

fragment.  

• Screw tract and wound dressing was done.  

• Knee and ankle range of movement is started 

immediately the day after surgery or as per 

severity of compound fracture.  

• After 6 weeks partial weight bearing was allowed 

and complete weight bearing started according to 

stability of fixation and healing of fracture. 

 

RESULTS 

 

The mean age of the patients was 42.09 years (range 

18-64 years), male to female ratio being (6:1). Mean 

clinical union time noticed in our study was 15.54 + 

4.66 weeks (range 9-24 weeks). Proximal 1/3rd 

fracture showed mean union at (19.33 + 4.79) weeks, 

Middle 1/3rd fracture showed mean union at (13.42 

+ 2.57 weeks), Distal 1/3rd fracture showed mean 

union at (12.4 + 1.67 weeks). According to Gustilo 

Anderson Classification, G.A. I showed mean union 

of 12 weeks, G.A. II showed mean union of (16 + 

4.67 weeks), G.A IIIA showed mean union of (20 + 

3.464 weeks) and G.A. IIIB showed mean union of 

(13 + 4 weeks). Mean radiological union time noticed 

in our study was 17.55 + 4.6. (range 12-28 weeks). 

The mean time of plate removal was 20.13+5.709 

weeks. (range 12-31weeks). Mean AOFAS score 

pre–operatively was (10.18+1.368) and at the end of 

1year mean AOFAS score was (92.04 +11.116), the 

mean VAS score pre – operatively was (9.77+0.429) 

and at the end of 1year, mean VAS score was (1.23 

+1.020). 

 

DISCUSSION 
 

Kloen et al,[5] were the first to describe the use of a 

locked compression plate as external fixator. They 

used the LCP as an external fixator in the 
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management of infected non-union. The authors 

concluded that this technique was versatile, low 

profile, and well tolerated by their patients. Although 

its indications are relatively limited, it can be a useful 

adjunct in the stage of treatment of complex 

reconstructive cases.[7,8] Locking plates have a low 

profile and thus are less likely to strike the 

contralateral lower leg in the swing-through phase of 

either leg during ambulation.[9] Zhang et al,[10] did 

one-stage external fixation using a locking plate in 

116 tibial fractures and concluded that external plate 

fixation is effective for tibial fractures and especially 

for metaphyseal fractures. It has the advantages of 

being easy to perform and less invasive, and the plate 

is conveniently located for removal. Biser Makelov 

et al,[11] proved that single-stage externalized locked 

plating of unstable meta- diaphyseal tibial fractures 

provides adequate stability of fixation with promising 

clinical results and represents an attractive alternative 

to the conventional methods of external fixation 

when inclusion criteria and rehabilitation protocol are 

strictly followed. 

 

 
IMMEDIATE POST-OP. X-RAY 

 

 
X RAY AT 6 MONTH FOLLOW UP 

 

 
Immediate Post-op X-Ray 

 

 
X Ray 3 Months follow up 

 

 
Clinical Pic 

 

In our study, screw tract infection was the most 

common complication (5 out of 22 patients) which 

healed with regular dressing and antibiotics. Delayed 

union occurred in 4 patients, which united with bone 

marrow aspirate instillation. Mal-union occurred in 3 

patients, which was acceptable and the patient was 

able to perform his routine activities. Non-union was 

seen in 2 patients, for whom internal fixation was 

performed. Screw loosening was seen in 3 patients, 
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pressure necrosis was seen in 1 patient, which healed 

with regular dressing and antibiotics. 

In our study, the use of locking compression plate 

(LCP) as an external fixator (Extracorporeal plating) 

has shown better acceptability by the patient both 

cosmetically and functionally as they can be 

concealed under clothing. Ambulation is relatively 

easy; Better ROM can be achieved over adjacent 

joints. Moreover, secondary procedures like plastic 

surgery are easy to perform, also LCP provides 

relatively more stable construct. 

 

CONCLUSION 
 

Extracorporeal plating can give promising results in 

compound tibia fractures in terms of functional and 

clinical outcomes with better patient acceptance. 

Further experimental studies and randomized multi-

centric clinical trials with larger series of patients are 

necessary to pave the way of its use in regular clinical 

practice. 
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