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INTRODUCTION 

Fracture both bone leg is one of the most common 

fracture encountered in orthopaedic emergency. As the 

subcutaneous presence of the tibia shaft, tibia is one of 

the most common sites for an open fracture.
1 

The usual 

protocol for any fracture is to stabilize the patients, for 

open fracture initial debridement of the wound and 

fracture management in the form of external fixation.
2
 

Next step is in the form of definitive fixation reaming 

interlocking nail once healing of the wound.
2
 Main 

drawback of the procedure is need for several surgical 

procedure and longer hospital stay. The chances of 

infection in reamed interlocking nail post external fixator 

in open fracture is much more higher than closed fracture 

so it clearly indicate that delayed intramedullary nail in 

open fracture put patients on higher risk of infection and 

multiple procedure.
3-5

 Our main aim is to convert a 

temporary procedure in to a definitive one with single 

stage and avoiding economic burden on poor patients. 

Flexibility of placing pins make external fixator an 

effective tool in case of open fractures, especially type 3 

Gustilio and Anderson.
6
 The simplicity of the procedure 

does not require steep learning curve and short procedure 

time make it perfect for poly trauma patients. Monoframe 

with sufficient space and flexibility of pin placement 

makes it suitable for complex plastic surgical procedure.
7
 

AO external is a simple device that consists of tubular 
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rod, schanz pin, clamp and double clamp that provide 

rigid fixation. 

Objective 

To analyze the efficacy of dynamization in external 

fixator for the treatment of open both bone fracture leg. 

METHODS 

In School of medical sciences & research April 2013 to 

January 2017, we treated 103 cases of open both bone 

fracture out of which 68 cases with type 2 and type 3a 

selected for study. There were 57 male and 11 female, 

most of them were working class in their 20 to 40 and 

most common mode of injury was road traffic accident, 

14 were fall from height as we are surrounded by lots of 

progressing construction work, only one case of assault. 

Complete physical examination was done to rule out any 

organ injury. First dose of prophylactic antibiotic 

cephalosporin along with aminoglycosides administered 

and tetanus toxoid with tetanus immunoglobulin give in 

the emergency department. After hemodynamic 

stabilization primary wound debridement with large 

amount of normal saline done with classification 

according to Gustilio Anderson classification as type 1, 2, 

3 and 3a, 3b, 3c to be more precise to determine the rate 

of infection. We included compound diaphysial both 

fracture with Gustilo Anderson type 2 and type 3a. The 

important consideration made during surgical procedure 

was pin placement that it should be well away from 

wound with sparing of joint. Post op x-ray taken and 

subsequent follow up X-ray taken on 4 to 6 weeks 

duration. Out of 68 patients 8 required skin grafting and 7 

patients required secondary skin closure. Most of our 

early secondary procedure performed within a week. 

Dynamization was performed by loosening the A O 

clamp screw attached A O tubular rod on side of short 

fragment. Dynamization of transverse and oblique 

fracture performed at 4 to 6 weeks and comminuted 

fractures done on 6 to 8 weeks. Post dynamization partial 

weight bearing allowed depending upon patient tolerance. 

Consecutive follow up x-ray taken during 4 to 6 weeks 

follow up, with average duration of external fixator was 

22 to 26 weeks. Once there was clinical sign of union 

present like no mobility and radiological callus, removal 

of external fixator and patellar tendon brace application 

for 4 to 6 weeks. Five cases showed no radiological signs 

of union by 16 weeks, removal external fixator and 

illizarov application, bone grafting and acute docking 

performed. Three cases managed with reamed tibial inter 

medullary interlocking nail and bone grafting. 

 

Figure 1: Ratio at presentation. 

 

Figure 2: Mode of injury. 

Table 1: Gustilio and Anderson classification of open fractures. 

Classification Description 

Type 1 
Puncture wound of less than or equal to 1 cm with minimal soft tissue injury. 

Minimal wound contamination or muscle crushing. 

Type 2 

Wound is greater than 1 cm in length. 

Moderate soft tissue injury. 

Soft tissue coverage of bone the bone is adequate. 

Comminution is minimal. 

Type 3a 

Extensive soft tissue damage. 

Includes massively contaminated, severely comminuted, or segmental fracture. 

Soft tissue coverage of the bone is adequate. 

Type 3b 

Extensive soft tissue damage with periosteal stripping and bone exposure. 

Usually severely contaminated and comminuted. 

Flap coverage is required to provide soft tissue coverage. 

Type 3c Associated with arterial injury requiring repair for limb salvage.      
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Inclusion criteria 

Inclusion criteria were Gustilo and Anderson type 2 and 

type 3a. 

Exclusion criteria 

Exclusion criteria were fracture with Gustilio and 

Anderson type 3b, 3c; fracture with bone defects; intra 

articular fractures; associated fracture shaft of femur. 

RESULTS 

In our study 68 cases of open both bone fracture with 

Gustilio and Anderson type 2 and 3a included. The 

patients were 20 to 62 years of age out of which 

maximum number of cases were 20 to 40 years of age. 57 

were male which shows outside activity put them on 

more risk. Road traffic accident was the main cause of 

injury followed by fall from height, and only one case of 

assault. 8 cases required skin graft and 7 cases required 

secondary skin closure. As it was only type 3a included 

no complex plastic surgery was performed. 18 patients 

had superficial pin tract infection treated with antibiotic 

and pin site dressing. Three patients had severe osteolysis 

around the schanz pin with infection required change of 

pin position. Six patients had limb length discrepancy of 

2 cm which was functionally well accepted. Eight 

patients had anterior angulations but less than 10 degree. 

Average duration of union in our study was 22 to 26 

weeks. Five cases required illizarrov and three cases 

treated with reamed tibia IMIL. 88% cases united well 

with AO external fixator and judicial dynamization. 

 

Figure 3: Secondary procedures. 

 

Figure 4: Complications. 

 

  

  

Figure 5 (A-D): Patient at the time of dynzmization 

with full range of motion and weight bearing. 

  

Figure 6 (A and B): X-ray at presentation x-ray post-

operative. 
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Figure 7 (A and B): X-ray at susequent follows up at 4 

to 6 weeks duration pre and post dynamization. 

  

Figure 8 (A and B): X-ray at the time of PTB 

application x-ray at clinical and radiological union. 

DISCUSSION 

External fixator was one of the popularized surgical 

options in mid-20
th

 century when introduced by Hoffman, 

soon after that charnley popularized the knee arthrodesis 

by external fixator.
8
 External fixator causes less 

disruption of the soft tissue, periosteum and osseous 

blood supply that make it as savior in open injuries and 

compound fracture.
9
 Stiffness of external fixator can be 

increase by many methods, like controlling near and far 

fragments of each bone segment, decreasing the distance 

between rod and bone, increasing the number of 

connecting rods, increasing the diameter of the pins and 

using multiplanar fixation.
8
 That gives additional 

advantage to control the stiffness of the implant, which is 

required in the initial duration facture management. It is 

always advisable to put multiplaner frame to increase the 

stability of external fixator.
10

 For increase stiffness over 

the fracture callus early weight bearing with appropriate 

amount of motion over the fracture site is required.
11

 For 

a fracture to unite in external fixator combination of 

blood supply, bony stability and axial loading is 

necessary.
12

 One of the major concern is to defined 

proper guideline to convert from external fixator to IMIL 

nail, second is deep infection which was 17% with all 

preventive measure and with chronic osteomyelitis 

2.5%.
13

 Only the combination of a sufficient blood 

supply, bony stability and the axial loading will provide 

the necessary environment for osteogenesis. External 

fixator (mono-planer and bi-planer) provide sufficient 

bony stability along with axial loading in case of weight 

bearing post dynamization. The geometry of the fracture 

or osteotomy gap will affect the stability. Good bony 

contact on the fracture site dramatically augments the 

frame stability and ability to weight bear. It was found in 

the study of Klein et al, that mechanical and 

histomorphometrical inferior bone healing in the Intra 

medullary nail in comparison to external fixator as 

external fixator is the only treatment modality in which 

such cyclical moment can be controlled with 

dynamization.
14

 

CONCLUSION 

External fixator is the best available option for open both 

bone fracture in initial hours. It provides both skeletal 

stabilization and environment for soft tissue healing. In 

our cases we selected patients where we can provide 

single stage procedure with economical affordable 

implant, with low deep infection. Need for second 

surgery is only indicated when there is paucity of callus 

formation on follow up X-ray. 
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