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INTRODUCTION 

Tibia fractures are the commonest long bone fractures, 

most commonly resulting from high velocity injury. 

There has been an exponential increase in vehicles in 

India in the last decade, which has ultimately become the 

most common cause for high velocity injury. Tibia being 

a superficial bone has become vulnerable for such 

injuries. Injuries occurring here are classified based on 

soft tissue injury as open or closed.
1
 Open tibial fractures 

are often associated with severe soft tissue and bone 

injury.
2
 The management of open fractures is regarded as 

an orthopaedic emergency.
3
 The primary objective in 

managing an open fracture is union with prevention or 

eradication of wound sepsis.
4
 In orthopaedic 

traumatology, the method of soft tissue stabilization and 

skeletal stabilization are still debated.
5
 Intramedullary 

nailing in open fractures of the tibia is a well-accepted 

treatment modality in the developing world. References 

are scanty regarding the incidence of infection or 

nonunion related to specific type of open injury with this 

background.
6
 In this review, we investigated whether 

primary nailing in compound tibia fractures were 

producing satisfactory outcomes and we compared the 

outcomes in terms of fracture union and rates of 

infection. 

METHODS 

The inclusion criteria in this study were research 

literatures that were published; adult patients with open 

tibia fractures of Gustilo types I, II, IIIA, and IIIB, except 

for Gustilo type IIIC; all randomized controlled clinical 

trials; and the interventional studies on primary nailing 

and their outcomes on fracture union and rate of 

infections. 
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Exclusion criteria in this study were the literature 

research of an insufficient number of patients in treatment 

and control groups, case reports or review, observational 

studies, and non-randomized controlled trials.  

Search method, employed for the identification of studies 

were from PubMed, ProQuest and Cochrane Library, 

from the period of January 2000 to December 2018. The 

keywords that we used were ‘primary nailing’, ‘open 

tibia fractures’. In addition, we also performed hand 

searching of information for search strategy. Content 

experts were asked to identify additional potentially 

relevant studies.  

The quality of assessment was made using Jadad scale.
7
 

The evaluation was done according to the type of study, 

patient population, mode of intervention, and the 

outcomes. The studies were assessed by two reviewers 

independently. Disagreements that arise were resolved by 

discussion between them and settled by a third reviewer. 

The Jadad scale score of literatures of more than 3 was 

considered high quality with a maximum of 5. 

The data extracted included the factors concerned to bony 

union, which are the failure of progression of fracture 

healing over a period of at least 3 months, rates of 

infection, both deep and superficial, were collected. 

DESCRIPTION OF STUDIES 

We identified 202 citations related to our searches from 

our key words, out of which 89 were original articles and 

others were case reports and review articles. We found 4 

from these references which have the parallel inclusion 

criteria such as study population, age, grade of injury, 

pattern of fracture and the average follow up. 

Table 1: Characteristics of the patients and fractures. 

Authors Choudhary et al
8
 Seron et al

9
 Abdelaal et al

10
 Joshi et al

11
 

Study population 31 74 55 56 

Men 28 63 44 52 

Age (years) 37 (18-70) 33 (16-67) 33.2 (25-65) 30 (16-72) 

Grade 

I - 16 17 30 

II 15 38 17 18 

IIIA 12 20 14 4 

IIIB 4 - 7 4 

Pattern 

Transverse 8 32 17 35 

Oblique 9 7 17 11 

Comminuted 12 30 21 10 

Segmental 1 5 - - 

Follow up Upto 24 months  18 months (7-32) 39 months (18-56) 20 months (18-24) 

Table 2: Complications.  

Complications Infections Delayed union 
Non 

union 

No. of revision 

surgery 

Choudhary et al
8
 

Grade I - - 

- 3 
Grade II 1S 19.4 weeks 

Grade IIIA 1S 23.3 weeks 

Grade IIIB 2D 30.5 weeks 

Seron et al
9
 

Grade I 1S 15.5 weeks 

- 2 Grade II 4S, 3D 17.3 weeks 

Grade IIIA 3S, 2D 17.8 weeks 

Abdelaal et al
10

 

Grade I 5S 13 (<6 months), 12 (6-12 months) - 

9 

Grade II 9S, 1D 
4 (<6 months), 8 (6-12 months), 1 

(>1 year) 
- 

Grade IIIA 9S, 3D 
2 (<6 months), 6 (6-12 months),       

3 (>1 year) 
1 

Grade IIIB 4S, 3D 2 (6-12 months), 4 (>1 year) 2 

Joshi et al
11

 

Grade I - 30 (<32 weeks) 

- 10 
Grade II 4S 4 (>32 weeks) 

Grade IIIA 2S, 2D 2 (>32 weeks) 

Grade IIIB 4D 4 (<32 weeks) 

S- Superfecial, D- Deep.  
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THE POSTOPERATIVE HEALING RATES IN 

PATIENTS WITH FRACTURE 

All the four studies reported the effect of primary nailing 

for compound diaphyseal fractures of tibia. An au fait 

analysis was made between the groups and we observed 

almost similar time period for the fracture to unite. Delay 

in union was correlating directly with the grade of injury 

in each reference. Some of these patients underwent 

secondary procedure as dynamization, for improved 

fracture union for certain patients.  

THE POSTOPERATIVE INFECTION 

All the four studies reported infection, more evident in 

Grade III compound fractures. All superficial and deep 

wound infections were identified differentiated and 

managed accordingly. Fractures failing to show any 

clinical or roentgenographic evidence of healing by 3 

months after injury were considered to have delayed 

union. The complications (infection, delayed union, and 

secondary surgeries) encountered in each study group are 

listed in Table 2.   

DISCUSSION 

Tibia fractures are one of the commonest fractures 

encountered in high velocity trauma. At present, early 

and repeated wound debridement, immediate rigid 

skeletal stabilization, and early wound coverage in 

combination with antibiotic therapy are the preferred 

treatment modality for open tibia fractures. The methods 

used for skeletal stabilization for these injuries still 

remains debated, with several options such as 

intramedullary rods, bone plates, external fixations, and 

intramedullary nailing.
12-18

 

Donally et al showed 28.6% of incidence of infection in 

his study for primary nailing in compound tibia fractures, 

22% was seen in Henkelmann et al and 25% in 

Mudiganty et al and 30.3% in Wei et al.
19-22

 Smokers had 

a relatively increased risk of infection and delayed wound 

healing in other studies, 24.7% has been documented by 

Hao et al.
22

 In our review, personal habits such as 

smoking, substance abuse and comorbidities such as 

diabetes and hypertension were not discussed. Operative 

duration didn’t influence significantly in infection rate 

and there was no significant difference in timing of 

surgery among these references. The time duration 

between the injury and operative intervention was from 

<8 hours to 48 hours in these studies. The initial basic 

interventions play more of a role in limiting the risk of 

infections.
23

 In general, prolonged operative duration has 

an increased chance of surgical site infection of 13%, 

17% and 37% for every 15 mins, 30 mins and 60 min of 

surgery Cheng et al.
24

 

Brown et al reported union time of 36.7 weeks in his 

study.
25

 Union occurred between 34.2 weeks in Olerud et 

al and 38.1 weeks in Chan et al, all three had used 

external fixators for open fractures of tibia.
26,27

 In this 

series nailing resulted in better union rates. Delayed 

union was noted up to 18.5% in Fong et al and 18.95% in 

Mehmood et al.
28,29

 Factors which influenced delayed 

union in this review was grade of injury. In a study by 

Westgeest et al with a study of 736 subjects concluded 

that higher Gustilo grade fractures were associated with 

non-union and delayed union.
30

 Delayed union was 

equally encountered in operative duration of surgery >60 

mins and <60 mins. Other studies also showed similar 

result with not much significant difference in the 

operative duration Lua et al.
31

 In literature distal 1/3
rd

 

fractures were reported with delayed union because of the 

poor blood supply compared to proximal 1/3
rd

 due to 

absence of muscle attachment at distal 1/3
rd

 of tibia. A 

study by Teitz et al had 26% delayed union with intact 

fibula.
32

 This is due to the tibiofibular discrepancy that 

occurs and cause altered strain patterns in the tibia and 

fibula. 

A routine dynamization was not done in this studies. 

Dynamization was done in cases where no signs of union 

were present at 6
 

weeks to 12 weeks who were on 

appropriate follow up in each study. Patients who 

underwent dynamization showed signs of union on their 

next follow-ups. 

There were also other factors, which influenced delayed 

fracture union and the chances of infection. These were 

delay in early debridement, injury-surgery interval, 

duration of surgery, associated injuries, personal habits, 

comorbidities such as hypertension, diabetes and other 

medical conditions, which were not evaluated in these 

studies. 

There were also other complications in the intraoperative 

period, early and late postoperative periods during the 

management of these fractures, for which further studies 

are still required. The economic burden drastically 

influences the patient’s surgical outcome with open tibia 

fractures. In this review article one study showed no 

significant difference in the costs of index hospital stay, 

index procedure, and fracture-associated medications; 

however, the re-operation costs have to be considered 

based on the types of complications.  

The results showed that there was no significant 

difference between these similar studies in the post-

operative healing rates, secondary operation, and implant 

failure and infection events in primary nailing of open 

tibia fractures in postoperative recovery. 

CONCLUSION 

In conclusion, our study had no significant difference in 

postoperative healing duration, implant failure rates, 

postoperative infection and secondary operation rates in 

primary intramedullary nailing for open tibia fractures 

treatment. However, because of the above mentioned 

limitations, the results of this review should be cautiously 
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taken into account, and long term follow-up and a larger 

sample size of high-quality randomized control trials are 

needed.  

Limitations 

Our findings are mainly limited by the quality and 

number of studies included. Limited study sample which 

might be insufficient for significant data. Two articles 

had limited number of patients less than 100, which can 

result in low statistical efficiency. Other factors including 

medical technology, the equipment used, and the 

judgment index may also influence the evaluation system. 
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