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Abstract 

29 patients were treated with this conversion of external fixator to ilizarov. 28 males and 1 

female. Out of the 29 patients of open tibia fractures, 16 were case of polytrauma.21 patients 

were Gustilo and Anderson type 3B, and 8 patients were type 3A. 9 patients had less than 2 

cm loss at presentation and 12 had more than 2.5 cm bone loss. 20 patients were associated 

with significant soft tissue loss at primary surgery or second look debridement.  20 patients 

needed corticotomy and bone transport. Pin tract infection was present in all patients, needed 

only appropriate antibiotics and through cleaning to control. External fixator index was 

2.8days /cm of lengthening. Out of the 29 patients 16 patients were cases of polytrauma and 

had associated blunt abdomen, chest or other long bone injury. The index surgery was done 

after 6 pm in 17 cases and conversion to ilizarov fixator at mean time period 13 days (8 – 31 

days). Radiological results were excellent in 19 cases but 16 of them had excellent functional 

score, 9 had good radiological score and 12 had good functional score and one case had poor 

radiological and functional score.   
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Introduction 

Trauma is said to be the epidemic of the millennium and open fractures account for most 

.Open fractures are conventionally managed by external fixator for 3 weeks for wound 

healing .Then a definitive management is planned. The conventional external fixator has 

limitations as it is monoaxial and cannot apply adequate compression and correct rotational 

and angular deformity at the fracture site which may be needed for achieving fracture union. 

Ilizarov fixator is a versatile external fixator which can take care of bone healing, soft tissue 

loss and bone transport. Ilizarov frame is the implant of choice is case of bone loss with soft 

tissue injury .There is also a possibility of secondary  bone loss in view of open fracture and 

extensive soft tissue damage  or secondary to bone necrosis despite good soft tissue coverage 

,and there is risk of developing osteomyelitis  during treatment. Then Ilizarov fixator is the 

only treatment option. It may be difficult to use ilizarov in the emergency department as first 

line treatment of open fractures due to deficient skilled manpower and instrumentation. We 

are attempting to formulate an easy technique to convert existing universal external fixator to 

ilizarov in the elective OT where sufficient manpower and planned definitive surgery can be 

done. 
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Ethical Considerations: The study was done after ethical clearance from institutional ethical 

committee. Written consent was taken from all patients. 

 

Aims and objectives 

To analyze the clinical and radiographic outcome of converting the universal external fixator 

to Ilizarov frame, retaining the original schanz pins for the definitive management of open 

fractures of long bones. Inclusion criteria Gustilo and Anderson Type 2 and Type3 Open 

fractures of long bones  treated by external fixators with shanz pins perpendicular to long axis 

of bone, and willing to continue external fixator - ilizarov as definitive treatment. 

 

METHODS & METHODOLOGY 

After triage, resusciatation and basic investigation patient is taken up for primary wound 

debridement, flap cover and universal external fixator uniplanar or biplanar. After the 

standard procedure of thorough wound debridement, removal of dead, contaminated, and 

necrotic tissues has been removed, the next step is copious irrigation “The solution to 

polution is dilution”, and the wound is irrigated with normal saline. Controversy also 

surrounds the closure of wounds after irrigation.  Historically, leaving the wound open has 

been recommended, but, with the development of powerful antibiotics and early aggressive 

debridement, more institutions are reporting success with closure of wounds. In our center 

either loose closure or a local muscle flap either after primary debridement or second look 

debridement is done. At our center a  universal external fixator is applied after primary 

debridement in cases where there is extensive bone or soft tissue loss or contamination in the 

emergency theatre with due care to maintain length and  rotation alignment . After planning 

the external fixator is converted to a ilizarov fixator at second look debridement or electively 

within 2 or 3 weeks depending on the general condition of the patient retaining the original 

shanz pins in the external fixator as half pins in the ilizarov construct and additional I wires to 

complete the construct as deemed by the type of fracture, bone and soft tissue loss. After 

spinal or general anaesthesia is given to patient with external fixator, the limb is prepared 

with antiseptic solution(povidone iodine).The planned Ilizarov fixator assembly is fixed on to 

existing schanz pins with Roncho cube. The fixator rod is not removed so as to maintain the 

available reduction. Now the fixator is reinforced with Ilizarov wires and tensioned.  

Projecting ends of schanz pins can be trimmed of with Harrington rod cutter. Full weight 

bearing is possible immediately. If there is bone loss corticotomy is planned at the time of 

conversion of external fixator to ilizarov fixator or it is delayed for another sitting as deemed 

by the surgeon. Any angulation or rotational deformities are corrected at the time of 

conversion and distraction started 7 days after corticotomy. Patient is allowed full weight 

bearing on first post op day with walker. Xrays are taken every 2weeks in case of bone 

transport to assess regenerate and in cases with no corticotomy, xrays are taken only once a 

month. Pin tract infections were dealt with pus culture sensitivity and appropriate antibiotics. 

Union is based on radio clinical correlation and fixator is removed after 2 weeks of 

dynamisation. Outcome was assessed with ASAMI radiological (Table 1) and functional 

assessment criteria. (Table 2) 

Table 1: 

EXCELLENT  Union, no infection, deformity <7°, LLD <2.5 cm 

GOOD  Union plus any two of the following :Absence of infection, deformity < 

7
0
, LLD < 2.5 cm  

FAIR Union plus any one of the following: Absence of infection, deformity <7°, 

LLD <2.5 cm 

POOR Non union/refracture/ deformity > 7
0
, LLD > 2.5 cm 
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LLD – Limb Lengthen Discrepancy 

 

Table 2: 

EXCELLENT Active, no limp, minimum stiffness (loss of <15° knee extension/<15° 

ankle dorsiflexion), no RSD, insignificant pain 

GOOD Active, with one or two of the following: Limp, stiffness, RSD, 

significant pain 

FAIR Active, with three or all of the following: Limp, stiffness, RSD, 

significant pain 

POOR Inactive(unable to return to daily activity or unemployed) 

  

Results 

29 patients were treated with this conversion of external fixator to ilizarov. 28 males and 1 

female .All were victims of road traffic accidents. Out of the 29 patients 11 patients arrived at 

the casualty after 2 pm. Out of the 29 of open tibia fractures, 21 patients were Gustilo and 

Anderson type 3B, and 8 patients were type 3A. 12 patients had more than 2 cm bone loss 

(range 2.5 – 12cm). 9 patients had less than 2 cm loss at presentation. All patients of type 3B, 

were associated with bone loss at primary debridement or at secondary debridement due to 

bone necrosis or late infection.20 patients were associated with significant soft tissue loss at 

primary surgery or second look debridement. 20 patients needed corticotomy. The index 

surgery was done after 6 pm in 17 cases and conversion to ilizarov fixator at mean time 

period 13 days (8 – 31 days).Mean follow up of 8 months after index surgery Out of the 29 

patients 16 patients were cases of polytrauma and had associated blunt abdomen ,chest or 

other long bone injury. Acute docking done and full weight bearing was done in cases with 

less than 2 cm shortening. Patients with up to 5 cm bone loss also acute docking and 

distraction osteosynthesis was carried on, any defect more than 5cm gradual docking and 

distraction done. Pin tract infection was present in all patients, needed only appropriate 

antibiotics and through cleaning to control. External fixator index was 2.8days /cm of 

lengthening.  Radiological results were excellent in 19 cases but 16 of them had excellent 

functional score, 9 had good radiological score and 12 had good functional score and one 

case had poor radiological and functional score . Table 3 

 

Table 3: 

 Radiological score Functional score 

EXCELLENT  19 16 

GOOD  9  12 

FAIR 0 0 

POOR 1 1 

Discussion: 

Our center is a tertiary referral center, 29 cases of open fractures classified according to 

Gustilo and Anderson 
1,2

 .29 cases treated with conversion from primary external fixator to 

ilizarov. 28 patients were male, as males are more involved in road traffic accidents. 16 

patients had associated injuries, this is comparable to the conclusion made by Weber et al 
5
 

that open tibia fractures occur in high energy trauma and are associated with other injuries  

like in our series.In their series open fractures were significantly associated with higher 

volume resuscitation more blood (p < 0.001), and mass transfusions (p = 0.006). While the 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 10, Issue 04, 2023 

 

1141 

rate of external fixation increased with the severity of soft tissue injury (37.6 to 76.5%). With 

the associated injuries there is always a trend towards damage control. With severe soft tissue 

loss or damage it is better to apply a external fixator as plastic surgery procedures are easier 

with external fixator than ilizarov. In our series 21 patients were type 3B and 8 patients type 

3A.9 patients had less than 2 cm loss hence were managed without corticotomy and 

lengthening will 20 patient underwent corticotomy and lengthening .ilizarov is the ideal 

frame for lengthening in tibia .Naveed Wani 
6
 studied  62 patients converted to early Ilizarov 

fixator after primary debridement and external fixator .with mean time to conversion 5 days 

.In our series the mean conversion time was 13 days (range8 – 31 days).The difference could 

be due to 16 patients being case of poly trauma and needed ICU care and ventilation 

.Definitive surgery was considered only once patient was deemed fit for definitive surgery . 

Also 17 cases needed secondary debridement and skin grafting which delayed the definitive 

conversion to ilizarov fixator. Like in their case all our patients had pin tract infection. In our 

series 28 patients had good to excellent radiological and functional scores .Only one patients 

had poor results ,he was a alcoholic and smoker ,poor compliance to ilizarov frame ,hence 

frame had to be remove .Tibia did not unite , he is pain free and ambulant on brace .In our 

experience the conversion to ilizarov fixator from a planned external fixator  is a good option 

Fig A,B & C .As most of our index surgeries were done after 6pm (17 case) and 16 cases 

were associated with other injuries , it is wise in such circumstances to apply an external 

fixator and at later date to plan and convert to ilizarov fixator as definitive treatment modality 

.Our results are comparable to most articles published in terms of healing index, external 

fixator index and functional and radiological scores . 

 

             
                       A                                                       B                                          C 

 

Figure 1: 

 

Conclusion : Conversion of universal external fixator to ilizarov fixator retaining shanz pins 

is a simple and effective means to treat complex open fractures of leg . 

Limitations : Small series and single institution study 
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