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INTRODUCTION 

An open fracture means communication between the 

external environment and the fracture. Four components 

characterize the injury: fracture, soft-tissue damage, 

neurovascular compromise, contamination.1-2 The Gustilo 

and Anderson classification is used most commonly to 

classify open fractures. 

Open fractures are surgical emergencies, incidence of open 

fractures is increasing with more high-energy road traffic 

accidents. The tibia is exposed to frequent injury because 

of its location; it is the most commonly fractured long 

bone. Because one third of the tibial surface is 

subcutaneous throughout most of its length, open fractures 

are more common in the tibia than in any other major long 

bone. The blood supply to the tibia is more precarious than 

that of bones enclosed by heavy muscles elsewhere.3  

Gustillo and Anderson Type type III open fracture tibia has 

been a major challenge for the entire team of trauma 

surgeons involved in the treatment. The need for 

aggressive debridement, adequate fracture fixation, and 

early flap coverage in reducing the morbidity cannot be 

over emphasized.4 

Provision of an intact healthy soft-tissue envelope around 

fracture is beneficial for bone healing to occur and function 

to be restored.5 Soft-tissue coverage of severe type III open 

fractures of leg diminishes the rate of infection, nonunion, 

and secondary amputation when it is performed early and 

expedites the bone healing process.6 
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Various options for reconstruction of soft-tissue defect in 

open fractures, split skin graft (SSG), fasciocutaneous flap, 

rotational muscle flap (with SSG), and free muscle flap 

(with SSG).7  

As these procedures are collective osteoplastic approach. 

The flaps used to cover the soft tissue defects in open 

fracture of the tibia, could be non-microvascular, which 

are technically less demanding or microvascular, 

involving steep learning curve and available only in few 

centers in a developing country like ours. 

An orthopaedic surgeon equipped with theoretical and 

practical knowledge of the local vascular anatomy 

required to harvest an appropriate local or a regional flap 

to cover exposed bone or metal in open fractures of tibia. 

Since there is lack of plastic surgeon in our institute, we 

perform these procedures with relatively simpler cases 

which doesn’t require microvascular flaps and by 

decreasing the burden of higher centers. 

METHODS 

The study was conducted on 15 patients of open fracture 

of the tibia admitted in Jhalawar Medical College, 

Jhalawar, Rajasthan, India between March 2018 to 2019.  

Patients with open fracture were initially resuscitated in 

emergency department following advanced trauma life 

support guidelines. Treatment of open fracture by 

immediate debridement and anatomical fracture reduction 

using external fixator device. Soft tissue injury and any 

bone loss was assessed using ‘Gustillo Anderson 

classification’ and wound was classified after 

debridement. Regular inspection and dressing of the 

wound, if needed re-debridement was done until healthy 

granulation tissue is obtained. 

Pre-operative planning for the soft tissue defect with 

exposed bone was done once the patient’s general 

condition improved, healthy granulation tissue of the 

wound and negative pus culture and sensitivity. The leg 

defect was divided into upper 1/3, middle 1/3 and lower 

1/3. 

In our study, gastrocnemius muscle flap done in upper 1/3 

open fractures (type IIIB) with larger defects along with 

split thickness skin graft (STSG). In middle and lower 1/3 

open fractures (type IIIB), fasciocutaneous and soleus 

muscle flaps done with relatively smaller soft tissue 

defects and exposed bone with STSG. 

Post-operatively, all patients received 5 days of antibiotics, 

then changed to oral antibiotics. Graft inspection done on 

5th day in all patients. Care taken to prevent any seroma or 

haemotoma formation. Once the flap was taken up well 

patient was discharged. 

Regular follow up done once in 2 weeks for initial 1 month 

and monthly visit for next 3-4 months for inspection of flap 

and clinico-radiological assessment of fracture union. 

External fixation was removed once union was 

established, plaster of paris cast was applied for 4-6 weeks 

and allowed to weight bear after bony union. Follow up 

was done for a minimum period of 5-6 months. 

It was difficult to analyze the data with standard statistical 

tools since the data obtained was not homogenous in terms 

of type and number of soft tissue reconstruction, type of 

fracture fixation, location of fracture, extent of bony 

comminution and extent of soft tissue disruption. Hence, 

clinical outcomes were analyzed using percentages and 

averages. 

RESULTS 

The study included 15 patients with open tibia fracture 

Gustillo Anderson type IIIB classified after the initial 

debridement. In all the cases initial debridement and 

fracture stabilization done with external fixation device. 

Out of 15 patients, 13 were males (86.7%) and 2 females 

(13.3%), with age group ranging from 20-60 years (Figure 

1). 80% of the patients sustained injury by road traffic 

accident, while 13.3% and 6.7% injury due to fall from 

height and wall collapse respectively (Table 1). 9 cases 

(60%) had communited fracture and remaining 6 cases 

(40%) had either transverse or oblique fracture (Table 2). 

 

Figure 1: Sex distribution. 

Table 1: Mode of injury. 

Table 2: Type of fracture.  

Type of fracture Cases Percentage (%) 

Communited fracture 09 60 

Transverse/oblique 

fracture 
06 40 

Total number of patients 15 100 

Males

87%

Females

13%

Mode of Injury Cases Percentage (%) 

Road traffic accidents 12 80 

Fall from height 02 13.3 

Wall collapse 01 6.7 

Total number of 

patients 
15 100 
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In our study, fasciocutaneous flap done in 8 cases (53.3%), 

gastrocnemius muscle flap in 4 cases (26.7%) and soleus 

muscle flap in 3 cases (20%) performed for open tibia 

fractures. In all 4 cases of gastrocnemius muscle flap, 

medial head of gastrocnemius was used (Figure 2). All the 

cases required split thickness skin graft (STSG) which was 

harvested from ipsilateral or contralateral thigh. 

 

Figure 2: Types of flap. 

Average duration of follow-up was 20 weeks (range 16-24 

weeks). Excellent flap takes up was seen in all cases. 1 case 

(6.7%) developed infection and 1 case (6.7%) had STSG 

necrosis which was further managed accordingly (Figure 

3). 11 cases (73.3%) achieved union at the end of 6 months 

follow-up while 4 cases (26.7%) showed delayed union 

which required additional procedures like BMI or bone 

graft. 

 

Figure 3: At 4 months follow up.  

There were no case of complete or partial flap loss. No 

functional deficit of donor site was noticed in any of the 

cases. Except one case, all patients had an aesthetically 

acceptable appearance with complete coverage of the 

defect. 

DISCUSSION 

Early and precise management may improve overall 

outcome both aesthetically and functionally of the patients 

with soft tissue defect after open fracture of tibia. 

Our study was conducted on patients with open tibia 

fracture type IIIB classified after initial debridement with 

the aim of proper management and improving the outcome 

by various soft tissue reconstruction techniques like 

gastrocnemius muscle flap, soleus muscle flap and 

fasciocutaneous flap. Prospective study of 15 patients were 

carried out during the period of March 2018 to 2019. 

Patients were followed clinically for a minimum period of 

5-6 months. 

 

Figure 4: (a) Preoperatively, (b) postoperative 

dressing at 7th day, (c, d, e) at 4 months follow up. 
Patient 1: a 35 years old male patient came with compound 

proximal tibia fracture (type IIIB) right side, initially managed 

with debridement and hybrid external fixator. Regular dressing 

was done to obtain healthy granulation tissue. Gastrocnemius 

flap with skin graft was done after 20 days.  

 

Figure 5: (a, b) Preoperatively, (c) at 1 month follow 

up - donor site, (d) at 1 month follow up - recipient 

site, (e, f, g) at 3 months follow up. 
Patient 2: a 50 years old male came with compound tibia fracture 

mid shaft (type IIIB) left side, initially debridement and LRS 

external fixator was done. After achieving healthy granulation 

tissue, a fasciocutaneous flap was done along with skin grafting 

over donor site. 
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In our study, 53.3% of fasciocutaneous flap, 26.7% of 

gastrocnemius muscle flap and 20% of soleus muscle flap 

were done with no evidence of complete or partial flap 

loss. In a study by Fischer free muscle flap was done in 

50% of cases while local muscle flap was done in 50% of 

cases.8 Flap failure rate was 17%. In another study by Cole 

fasciocutaneous flap was done in all patients, out of which 

4% had flap failure.9 In a study of Chung et al. 

gastrocnemius flap loss is seen, which they had attributed 

to inadequate tunneling of flap.10 

In a study series conducted by Wiss et al noted 3% deep 

infection and 33% nonunion.11 Complications in our study, 

development of deep infection and split thickness skin 

graft necrosis was seen in 6.7% each while 26.7% had 

delayed union. 

CONCLUSION 

Soft tissue coverage techniques like fascicutaneous flap, 

gastrocnemius and soleus muscle flap had a definitive role 

in the management of open fractures of tibia (Type IIIB). 

The goals of soft tissue reconstruction were to obtain a safe 

and durable coverage, to avoid infection and to expedite 

the fracture union. 
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