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Abstract: 
Purpose: Controversies exists between primary nailing and external fixator application as treatment of choice 

for severely open fractures. This study was conducted to assess the outcome of Intramedullary nailing in 

compound tibia fracture and evaluate its complication 

Methods: Between 2006 and 2011 a total of 40 cases of open tibial shaft fractures classified according to 

Gustillo and Anderson classification, were operated with primary Intramedullary Interlocking nail. There were 

25 type II and 15 type III open fractures. Proper wound debridement done with Care taken to give adequate soft 

tissue coverage for wound. 

Results: The patients were followed for period of 16- 36 months and were evaluated according to Katenjians 

criteria. We had good to excellent results in 67.5% of cases (27cases of total 40 cases). Poor results found in 

25% of type II, 33.3%of type IIIA and 40% of type IIIB fracture. Important complication included deep infection 

and nonunion in 6 cases, limb shortening 5 cases, delayed union 8 cases. 

Conclusion: primary IL nailing can be used as treatment with minimum complications in open tibia fracture 

fractures when done with proper soft tissue management and wound care. 

 

I. Introduction: 
Management of open tibial fractures continues to be a major therapeutic problem and challenge to 

orthopaedic surgeons 

Three goals must be met for the successful treatment of open fractures of tibia; the prevention of 

infection, the achievement of bones union and the restoration of function.  

Immobilization in a plaster cast has been used most commonly in the past but it does not always 

maintain the length of the tibia and if leaves the wound relatively inaccessible
1
. 

Open reduction and internal fixation with Plate & Screw has yielded unacceptably high rates of 

infection.
2, 3 

External fixation, considered the treatment of choice by many Orthopaedic surgeons has the 

disadvantages of the bulky frames and frequent pin tract infection, non union and malunion.
4, 5, 6

  

With improvement in soft tissue care and wound coverage technique number of patients going for limb 

amputations has reduced
7, 8, and 9

 

The Intramedullary nailing locked or unlocked has become an attractive option since image intensifier 

has made closed Intramedullary nailing possible. Nail is a load shearing device and is stiff to both axial and 

torsion forces. Closed nailing involves least disturbance of soft tissue, fracture hematoma and natural process of 

bone healing as compared to other forms of internal fixation.
10, 11 ;12,14 15 and 16 

The locking of Intramedullary nails to major proximal and distal fragments decreases the prevalence of 

malunion and of comminuted fracture. The rate of infection after treatment of open tibial fractures with IL 

nailing has been relatively high causing most investigators to discourage the use of this technique for grade II & 

III open fracture. 
17 18, 19 20 and 21

With availability of new generation antibiotics and improved wound care 

infection rate are reduced. This led to design a trial to study the results of closed interlocking (IL) nailing in the 

treatment of open fractures with proper wound closure technique.    

                                                                                                                                                                                                     

II. Materials and methods 
The proposed study is a hospital based prospective study. It was done between 2006 and 2011. 40 

patients of type II (n=24) and type III (n=16) open tibial fractures were operated with a mean follow up 1 ½ year 

(16-36). The cases which fulfilled the below mentioned criteria were taken up for the study. 

Inclusion criteria: Age more than 18 years, Shaft fracture within 4 cm distal to the tibial tuberosity to 4 

cm proximal to the ankle joint, open fracture type II, IIIA IIIB according to Gustillo-Anderson classification. 

Exclusion criteria: Age less than 18 years, Associated intraarticular extension fractures of 

proximal/distal tibia Closed fractures, and Gustilo type I and IIIC fractures. 
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On admission patients were taken up for emergency irrigation and debridement of open fracture. 

Thorough wound wash done using normal saline and debridement of all dead and devitalized tissue done
 (Figure 1)

. 

For comminuted fracture all loose bone pieces removed accepting the possible shortening. Swabs were taken 

from the wound and were sent for culture and sensitivity for those cases with suspicions of contamination and 

those reported to hospital late (>24Hrs). All cases were given IV antibiotics (ceftrixone with sulbactum 

+amikacin) for 10 days from day of admission and also IV metrnidazole given for 3days.  A severity of the open 

tibial fractures determined for the subsequent wound care and antibiotic treatment .Routine investigations were 

done. All patients evaluated clinically and radiologically to assess for any other injuries. Patients were operated 

as early as possible, once the general condition of the patients was stable and fit for surgery (range from12-48 

hr, following admissions).  Closed intramedullarry interlocking nailing without reaming was done under image 

intensifier. Both midline Trans patellar (n=35) and anterio-medial patellar incision were used as per surgeon 

preference. Static locking for comminuted fracture and dynamic for stable fracture was done. Locking was done 

in all cases. 

Wound skin edges are excised considering possible micro necrosis of skin and underlying soft tissue, 

resulting in larger raw wound .For resultant wound, when wound were small (n=18) coverage was done by 

primary coverage with lateral release incision and split skin graft to raw area formed by release incision
 (Figure 2)

 

.When wound were large or soft tissue loss is severe perforator flap were used
 (Figure 3)

.  Some times when the 

wounds which are small and clean (n=8) are treated with just stay sutures and allowed them to heal by 

secondary intention. Those wounds which are very large or contaminated and infected were treated with pedicle 

graft/cross leg flap/perforator flap on later date time ranging from 2 days to 15 days when and wherever 

necessary. 

Antibiotics continued for cases as per culture sensitivity to control infection. And other surgeries 

performed are, bone grafting exchange nailing for delayed union (n=6), fibular osteotomy for intact fibula 

causing delayed/nonunion (n=4 cases of all type II) and dynamization (n=18). 

 All cases were mobilized with non weight bearing active knee movements on next day operation for 

most of the patient. Partial weight bearing was started on 11 to 20 days post operatively. In three cases, partial 

weight bearing was delayed for more than 30 days (7.5%). 

 Most of the patients were commenced to protective full weight bearing at 8-12 weeks post operatively 

(75%). 

For all the patient regular clinical and radiographically assessment done for  fracture union and for 

evaluation of complication.
 (Figure 4,5) 

 

III. Results: 

The present study includes 40 cases of open fractures of tibial shaft surgically treated with closed 

interlocking nailing done between years 2006 to 2011.  

In our study majority of patient were from age group of 20-35(n=24) and 32 patients were male 

Major cause of fracture in our study was Road traffic accident. Most of fractures were comminuted. 

Right tibial fracture was found in 28 cases and bilateral 2 cases. The fracture pattern were comminuted (n=22), 

segmental (n=6), spiral and oblique (n=12) fractures. 

The patients were followed up for a mean period of one and half year (16-36 months) and were 

evaluated according to katenjians criteria. 
18, 23

 we had good to excellent results in (31cases of total 40 cases).18 

of 24 in type II (75%), 7 out of 11 in type IIIA (66.6%) and 3out of 5 in type IIIB fracture cases (60%).  Poor 

results found in 25% of type II, 33.3%of type IIIA and 40% of type IIIB fractures. 

Complication in our study included, deep infection and nonunion 6 cases, limb shortening 5 cases 

,malunion 4 cases , delayed union 8 cases ,superficial infection 4 cases ,and anterior knee pain/knee stiffness 3 

cases. 

 

IV. Discussion: 
The management of compound tibia fracture still remains to be controversial as there is uncertainty in 

type of implant to be used and timing of surgery. Triad of complexity of fracture, soft tissue loss/damage due to 

high energy injury and infection make management more difficult.  

There are many studies done which recommends IM nailing better option for the treatment of open 

tibia fracture, as it gives better control of length, angulations and rotation when locked. Many of these studies 

have given more importance to timing of surgery and soft tissue coverage. The study have shown good result in 

type I and II, fracture but controversy exist for type III fracture due to high rate of infected non union. 

In our study we had few complications with type II fracture treated with IM nailing and also good 

functional out come. Our results are comparable with other study had  similar results in respect to type III A and 

type III B fractures but we had relatively better results in type II fracture. 
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Poor results in type II fracture is attributed to associated injuries (one case head injury, another case 

abdominal injury with pelvic fracture) which lead to delayed surgery and rehabilitation. In one case associated 

opposite tibia fracture which went for infection delayed union and in other cases went for infected nonunion 

Type III fracture poor results are due to deep infection with nonunion (n=3), rotational flap failure 

(n=2) and limb shortening with nonunion in one case. 

Though with deep infection in 2 cases still we had satisfactory union due to continued weight bearing 

in presence of stable fixation and control of infection with higher new generation proper antibiotics and also 

repeated wound debridement. Infection was eradicated in these cases after bony union and nail removal. 

Type IIIB open fractures we did not have good results which are attributed to severe tissue damage, 

delayed surgery, infection and patient compliance. 2cases reported between 12-24 hr after injury 1 case reported 

at>24 hr. All these cases no thorough debridement done before admission, only wound washing and stay sutures 

with antibiotics coverage was done. These cases were treated with debridement and primary nailing with 

delayed wound coverage. These cases went for infected nonunion and are considered poor cases. 

We had 5 cases with shorting due to removal of bone while debridement but fracture united 

satisfactorily. Four cases shortening was managed by shoe rise but in 1 case with shorting was more than 8 cm 

with non union which is considered as poor result was later treated with vascularised fibular graft by plastic 

surgeon.  

V. Conclusion 

 In presence of 76% good results for type II fracture (19out of 25 cases) authors feel IM nailing is better 

choice of treatment irrespective of timing of surgery for type II compound tibia fracture.  If thorough 

debridement and wound care was done, interlocking nailing can be used as treatment for type IIIA fracture. 

Similarly good results can be achieved with type IIIB open fractures with proper soft tissue coverage of the 

wound along with control of infection with proper and effective antibiotics. The limitation in our study was less 

number of type IIIB fracture for study to comment and compare with other study. 
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