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INTRODUCTION 

Tibia being is a major weight bearing bone of the body. 

The knee joint with anatomical restriction in rotational 

movements is highly prone for fracture in twisting injuries. 

Management of tibial fractures has evolved over the time 

and presently surgical fixation is the widely accepted 

treatment modality with lesser complications in case of 

closed fractures.1 But the management of open tibia 

fractures is difficult and widely debatable. With infection 

being the most dreaded complication in any surgery, 

managing open tibia fracture with internal fixation is still 

controversial.2 Other modalities like using an external 

fixator such as Ilizarov or LRS as definitive fixation device 

are also commonly practiced. But they have their own 

drawbacks and complications.3 A two staged procedure 

with initial external fixation and secondary internal 

fixation is the most preferred option in open fractures. 

Primary IMIL nailing even though advocated has still not 

been fully accepted mainly due to the fear of infection. 

Invariably primary debridement plays an important role in 

management of these fractures. Objective of this study was 
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to evaluate the functional and radiological outcome of 

primary wound debridement and IMIL nailing in open 

tibia fracture which present to us early within 24 hours of 

injury, using Karlstorm and Oleraud scoring and RUST 

scoring. 

METHODS 

This study was done as a prospective randomized 

descriptive study. A minimum sample size of 30 was 

calculated based on the study by Agarwal et al.4 After 

obtaining ethical clearance from the college ethical 

committee, patients presenting with open tibia fracture to 

Pondicherry institute of medical science from October 

2013 to May 2015 were selected. They were graded based 

on Gustilo and Anderson grading. Patients satisfying the 

inclusion and exclusion criteria were selected for the 

study. 

Inclusion criteria 

Open tibial fractures (grade I, II, III A and III B of Gustilo 

Anderson classification, adults of both sexes, skeletally 

mature patients >18 years, patients operated within 24 

hours of injury were included in the study. 

Exclusion criteria 

Gustilo Anderson grade III C open injuries, patients with 

associated head injury, poly trauma patients, patients 

medically unfit for surgery (associated co-morbidities) and 

those with intra articular fractures were excluded in the 

study. 

All patients were given a primary wound lavage in the 

emergency room and splinted. All the patients were started 

on prophylactic antibiotics. Plastic surgery opinion was 

taken in needed cases. Once patient consented, they were 

taken up for emergency wound debridement and primary 

IMIL nailing at the earliest, within 24 hours. 

Surgical procedure 

Under spinal anesthesia, patient in supine position and 

tourniquet control a through betadine scrub and wash 

given. Under sterile aseptic precautions, the open wound 

was debrided and lavage given with adequate saline. The 

wound was extended in cases for complete exposure and 

lavage. Once wound debrided thoroughly, through a trans-

patellar tendinous approach, medullary canal entry made 

using a curved awl. Ball tip guide wire inserted under c- 

arm guidance and passed across the fracture site. Serial 

reaming of the medullary canal done in increments of 0.5 

mm with knee in hyper flexion hanging by the side of the 

table. Ball tip guide wire exchanged with plain guide wire. 

The desired size nail inserted while a skilled assistant holds 

the fracture reduction. Distal locking is done with the limb 

in figure of 4 position using c-arm guidance. In necessary 

cases compression at fracture site was achieved by 

reverses malleting. Proximal locking done the jig 

removed. Thorough wash given and all incisions closed in 

layers with a suction drain at the open wound site. Primary 

closure was possible in 29 patients with one patient 

needing soft tissue cover, done by plastic surgery team.  

Post operatively patients were closely monitored with limb 

elevation and vitals charting. Radiological evaluation was 

done. IV antibiotics were continued for a period of 1 week 

in average. Wound inspection was done on post-op day 

(POD) 2 and drain removal done. Patients were 

encouraged to do knee range of movement exercise, 

quadriceps strengthening exercise and partial weight 

bearing walking as early as 2nd POD. Full weight bearing 

walking was usually delayed to 6 weeks. Regular dressing 

and serial wound inspection was done to look for signs of 

infection. Suture removal was delayed till 14 days. 

Dynamisation was done in necessary cases.  

Patients were assessed using Karlstorm and Oleraud 

scoring and RUST scoring at 6 weeks, 3 months 6 months 

and 1 year post operatively. Parameters such as type of 

wound, mode of injury, time taken for the soft tissues to 

heal, number of procedures needed for the soft tissue to 

cover, additional procedures needed like bone 

grafting/dynamization, time taken for bony union, 

complications like malunion, non-union, functional 

outcome and radiological outcome were studied. The data 

was statically analyzed using SPSS 16.0 and appropriate 

statistical tests. Outcomes were analyzed using student t 

test.  

RESULTS 

In our study, 30 patients between the age group of 18 years 

to 75 years were included (Table 1). 22 patients were male 

and 8 were female. RTA was the found to be most common 

mode of injury with 26 patients. According to Gustillo 

Anderson grading, 11 patients were type I, 12 patients 

were type II and 7 patients were type IIIA/IIIB. Right side 

was the most common side involved 66.7% (n=20). The 

average period of follow up was 14 months (6-22 months). 

No patients were lost during follow up. Patients were 

evaluated using Karlstrom Olerud score and RUST score. 

Out of the 30 patients, 8 patients were found to have 

excellent functional score and 13 patients had good 

outcome 5 patients had. We found that there was no 

significant difference between the functional scores of 

grade I and grade II type of fractures (p=0.205) and grade 

I and III type of fractures (p=0.06). According to RUST 

score, 28 patients had good rate of union. 2 patients who 

had grade III open fracture patients had poor outcome. We 

found that there was no significant difference between the 

RUST scores of grade I and grade II type of fractures 

(p=0.842) and grade I and III type of fractures (p=0.565). 

Most common complication was infection and non-union 

in 2 patients. They were managed by secondary wound 

debridement and bone grafting.  
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Table 1: Age group. 

Age group (in years) Number of patients (%) 

18-30 11 (36.7) 

31-40 5 (16.7) 

41-50 2 (6.7) 

51-60 7 (23.3) 

61 and above 5 (16.7) 

Table 2: Gustilo Anderson grading. 

Gustilo Anderson 

grading 
Number of patients 

Grade I 11 

Grade II 12 

Grade IIIA 6 

Grade IIIB 1 

Table 3: Functional score. 

Karlstorm Olerud 

scoring 
Number of patients 

Excellent 8 

Good 13 

Acceptable 5 

Moderate 2 

Poor 2 

 

Figure 1: RUST score. 

 

Figure 2: Pre and post-op images of type I tibia 

fracture; (A) type 1 open wound; (B) pre-op X-ray; 

(C) post-op X-ray; (D) 1 year follow up united 

fracture. 

 

Figure 3: Type III open fracture; (A) open wound; (B) 

pre-op X-ray; (C) post-op X-ray; (D) 3 months follow 

up. 

DISCUSSION 

Management of open tibia fracture is difficult and 

challenging. Multiple factors like degree of contamination, 

soft tissue and bone loss, fracture pattern and communition 

play a major role in the outcome. Risk of infection being 

the major deciding factor in the management, most 

preferred treatment modality is primary stabilization with 

external fixator with wound management and a secondary 

definitive fixation based on the wound status. Even though 

risk of infection is reduced, external fixtation has its own 

complications and de merits.5 Golubović et al showed that 
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complications such as osteitis (infection), non-union, pin 

site infection, malunion are common with external fixation 

devices. In addition to these, other factors such as 

prolonged duration of treatment and need for a secondary 

procedure and also the tolerance with the external fixation 

has its own detrimental effect on the overall outcome. 

Shanon et al showed that 23.3% (n=7) needed re-surgery 

in external fixator group compared 6.67% (n=2) needed re-

surgery in un-reamed nailing.6 Henley et al concluded that 

IMN was more stable and effective in maintaining the 

alignment compared to external fixator.7 

Internal fixation can overcome most of these problems if 

done early along with thorough debridement and wound 

lavage. Even though this reduces the complications, many 

factors influence the final outcome. The timing of the 

primary surgery since injury plays a major role in the 

outcome. In the past the golden period for fixing an open 

fracture was considered to be 8 hours from injury.4 This 

study was intended to analyze the options of early wound 

debridement and primary IMIL nailing in patients who 

presented to us with open tibia fracture within 24 hours of 

injury.  

Reaming is another debatable topic when treating an open 

fracture. Common belief is that the chance of infection 

increases with reaming. But this has not been proved 

absolutely true. Yokohoma et al in his study has showed 

that canal reaming did not increase the complication like 

infection.8 In our study reaming was done in all cases. A 

thorough debridement at the fracture site clearing it of any 

contaminations is the major factor. The rate of infection 

did not increase with reaming. Papakostidis et al showed 

that undreamed and reamed nailing both had similar rate 

of infection.9 

Of the 30 patients in our study 21 patients showed 

excellent/good function outcome.5 Patients had acceptable 

functional outcome. 2 patients had moderate outcome and 

2 patients had poor outcome. The average functional score 

at 6 weeks was found to be 25.67 and at 12 months was 

32.33. Ashwin et al showed good functional outcome in 

90% of the cases involving type I and II open fractures.10 

In our study we achieved good functional outcome in 

86.6% (n=26) patients which was comparable with other 

studies. Our study included type III A/B fractures. 

Agarwal et al in his study showed excellent results in 60% 

and good result in 23%, which was comparable with our 

study.4 

RUST score was used for analysis of radiological union. 

The average RUST score at 1 year was 11.44. Patients with 

RUST score at 3 months follow up of 6 or less had more 

risk of non-union than with RUST score 7 or more.11 In 

our study 2 patients had a RUST score less than 3 at 

months follow up. Both these patients had infections at the 

fracture site and needed secondary debridement.  

In our study, we had 2 patients with superficial infection 

(6.67%) and 2 patients with deep infection and non-union 

(6.67%). Ashwin et al had similar infection rates in type I 

and II open fractures.10 Agarwal et al had 10% infection in 

type III open fractures operated within 48 hours after 

injury.4 Gustilo and Anderson reported 2-16 % rate of 

infection in type III fractures.12 Papakostidis et al in his 

study conclude that grade III B open fractures has higher 

chances of infection compared to other grades.9 Patients 

with superficial infection settled with regular dressing and 

IV antibiotics. Deep infection was seen in patient with type 

III open fracture. They needed secondary surgical 

debridement and bone grafting. Most common organism 

was staphylococcus aerus in 3 patients and streptococcus 

in 1 patient.  

In our study, 7 patients need dynamization. 2 patients who 

had deep infection needed re-surgery, wound debridement 

and bone grafting. 1 patient went for mild valgus 

malunion. We did not come across any other 

complications like compartment syndrome, stiffness, 

DVT, implant failure, anterior knee pain in our study. 

Compartment syndrome was seen more commonly with 

grade II fractures.9 In our study since we did not face any 

compartment syndrome. This may be attributed to 

extending the open wound site for thorough debridement. 

Early mobilization was started in all cases hence we did 

not face any stiffness or DVT. 

A major limitation of the study was the smaller sample 

size. The number of cases comprising grade III injuries 

was only 23% in our study of which 2 patients had 

infection and non-union. Further studies with a larger 

sample size of grade III fractures are necessary to fully 

evaluate the outcome of IMIL nailing in grade III open 

fractures. 

CONCLUSION 

Patients with open tibia fractures warrant an emergency 

intervention. Primary wound debridement plays an 

important role and when done within 24 hours has less 

chance of infection. Internal fixation with an IMIL nail 

provides a stable fixation. We conclude that early wound 

debridement and internal fixation is a good option in 

patients presenting within 24 hours of injury. With good 

union rates and lesser complication and avoiding a second 

surgery, it may be considered in patients who present 

within 24 hours of injury. RUST score at 3 months is a 

reliable indicator of fracture union. 
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