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Abstract 
Objective: To compare the outcome of standard wound care vs standard wound care with transverse 

distractive osteogenesis in chronic non-healing wounds of foot and ankle secondary to chronic limb 

ischemia. 

Design: A Prospective Randomized Controlled Trial  

Settings: Department of Orthopedics, Department of Surgery, Department of Emergency Medicine, 

BPKIHS, Dharan. 

Background: Many options are available for treatment of chronic wounds. The major hurdle for non-

healing chronic wounds is the reduced vascular supply to the affected limb. This study tries to find out 

the true beneficial effect of transverse distractive osteogenesis which is proposed to increase vascularity 

and thus helping in healing of wounds.  

Methodology: 24 patients (From April 2017 – April 2018) were randomized to fall into two equal groups 

(12 each) for intervention. Group A wound receive standard wound care and Group B wound receive 

standard wound care combined with transverse distractive osteogenesis with Ilizarov apparatus. They 

were followed 3 months and assessed for various parameters for wound improvement. 

Results: There were total 24 patients (male n=13 and female n=11) with 12 in each group. There was no 

difference in age, gender, cause, timing of presentation between the two groups. Diabetic foot (75%, 

n=18) dominated the main cause. There was no statistical significance in Bates-Jensen wound 

Assessment score in initial 1 month of assessment. However, at 3 months, the mean BWAT score was 

22.91 in distraction group vs 35.25 in standard wound care group; which was statistically significant 

(p=0.001). In the distraction groups, 2 patients had major complication of pin-tract infection and 

osteotomized part being sequestrum and had to be removed at 3 months. Definitive Wound closure was 

possible with split skin graft in 14 cases (37.5% vs 20%) and 2 reverse sural flaps (8.3%). All patients 

had positive culture result with monomicrobial status (74%) vs polymicrobial status (36%). No 

significant improvement in pain in patients with Burger’s disease was obtained.  

Conclusion: Distractive Angiogenesis greatly enhances the healing potential of wound secondary to 

chronic limb ischemia. However, the carries significant learning curve. 
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Introduction  

Chronic lower extremity wounds that do not progress through the healing process in a timely 

manner and have become a major challenge to healthcare systems worldwide. Care of such 

conditions has been reported to cost 2% to 3% of the healthcare budgets in developed 

countries [1, 2]. 

Many options are available for these chronic wounds ranging from just topical treatments to 

complex revascularization procedures with unpredictable and variable results [3, 4, 5]. A solution 

with neo-vascularization will be effective for healing of such wounds which was originally 

described by Ilizarov via distractive osteogenesis [6, 7].  

In the literature, there is lack of perspective randomized controlled trial with assessment of 

wound with validated wound assessment tool. This study aims to find if there is the benefit of 

distractive osteogenesis in chronic wounds comparing with simple wound care. 
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Materials and Methodology 

Research hypothesis was made that standard wound care with 

longitudinally corticotomized fragment of tibia followed by 

lateral distraction would improve circulation and hence would 

be superior to standard wound care alone. 24 patients (From 

2017 to April 2018) were prospectively randomized into two 

groups. Group A would receive standard wound care whereas 

Group B would receive standard wound care with longitudinal 

corticotomy of the tibial bone and with transverse distraction 

(0.25mm/day) with the principle of distractive osteogenesis 

with Ilizarov apparatus.[8] They would be followed for 3 

months each after treatment and various parameters were 

assed for wound improvement. Primary outcome was 

measured in terms of healing time. Secondary outcomes were 

measured in terms of Improvement in wound status as 

measured by validated freely available tool Bates Wound 

Assessment Tool (BWAT) scores, need for re-debridement, 

re-amputation level change, infections.[9, 10] Results were 

analyzed in Statistical Package for the Social Sciences (SPSS) 

program with significance level set at p<=0.05. 

 

Results 

There were total 24 patients (male n=13 and female n=11) 

with 12 in each group. There were total 24 patients (male 

n=13 and female n=11) with 12 in each group. There was no 

difference in age, gender, cause, timing of presentation 

between the two groups, showing that the randomization was 

successful (Table 1). Diabetic foot (75%, n=18) dominated 

the main cause (Table 2).  

 
Table 1: Distribution of qualitative variables in the Simple Wound 

Care (Group A) and Distractive Osteogenesis (Group B) groups 
 

Variables 
Groups 

p value 
Group Mean 

Age (years) 
A 50.75 

0.913 
B 51.16 

Sex 
A 1.50 

0.698 
B 1.42 

Cause 
A 1.50 

0.487 
B 1.92 

Time of Presentation (months) 
A 5.50 

0.283 
B 4.6 

 
Table 2: Cause 

 

Cause Frequency Percent (%) 

Diabetic Foot 18 75 

Traumatic Ulcer 2 8.3 

Leprotic Ulcer 1 4.2 

Burger’s disease 3 12.5 

 24 100 

 
Table 3: Level of Wound 

 

Level Percentile (%) 

Toes only 37.5 

Upto Meta tarso-phalengeal joint 33.3 

Upto Midtarsal 25.0 

Whole Foot 4.2 

 100 

 

After the initial debridement and amputation where needed, 

the re-amputation level change was overall 45.83% (50% in 

Group A and 41.66% in Group B) which was statistically not 

significant. There was no statistical significance in Bates 

Wound Assessment Tool (BWAT) scores in initial 1 month of 

assessment. However, at 3 months, the mean Bates score was 

22.91 in distraction group vs 35.25 in standard wound care 

group; which was statistically significant (p=0.001) (Graph 

1). 

 

 
 

Graph 1: Improvement in Wound as assessed by Bates Wound 

Assessment Tool (BWAT) score. Lower is Better 
 

The distractive osteogenesis (Group B) required fewer need 

for re-debridement compared to group A which was 

statistically significant (Graph 2). 

 

 
 

Graph 2: Need for re-debridement. 
 

Definitive Wound closure was possible with split skin graft in 

14 cases (37.5% vs 20%) and 2 reverse sural flaps (8.3%) 

(Figure 1). 
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Fig 1: Case 35 year female with wound over foot. A) At presentation B) After Application C) At 6 weeks D) At 3 months with Skin Grafting 

possible 
 

In the distraction groups, 2 patients had major complication of 

pin-tract infection and osteotomized part being sequestrum 

and had to be removed at 3 months (Figure 2). The wound 

was dressed after the removal of sequestrated bone and 

suturing done of the wound. The wound healed well. 

However the patient had to be kept in non-weight bearing 

protection for a month.  

 

 
 

Fig 2: Case 65 year male with Burger’s disease. The corticotomized 

bone completed extruded through the wound. 
 

All patients had positive culture result with monomicrobial 

status (74%) vs polymicrobial status (36%). No significant 

improvement in pain in patients with Burger’s disease was 

obtained. At the end of treatment 70.% percent of the patients 

were satisfied with the treatment whereas 29.2% of the 

patients were not satisfied with treatment more so with 

cumbersome apparatus that they had to bear and that to the 

Burger’s patient where pain was relentless. 

 

Discussion 

Our study predominately had diabetic foot (75%) followed by 

Burger’s disease (12.5%). In other studies there 13.6%, 20%, 

60.70% occurrence of diabetic foot. Cornelia Guell et al. 

(2015) studied barriers in diabetic foot care in developing 

country and found that there is a high incidence of diabetic 

related amputation because of lack of care due to financial 

reasons [11, 12]. 

The mean number of need for re-debridement was 4.68 in 

monomicrobial vs 3.75 in polymicrobial organism. This was 

statistically significant in our study. Many studies have 

similar findings and one of major cause for amputation can be 

attributed to repeated infection [12, 13, 14]. Indeed infection do 

decrease with improve in circulation and good debridement. 

We found statistically significant improvement in wound 

which was assed with Bates Wound Assessment Tool scores. 

Kulkarni et al. (2011) found significant improvement in 25 of 

30 cases they performed with Ilizarov distraction [8]. Patwa et 

al. (2011) also found improvement in 48 cases of 60 cases 

performed. They showed 96% reduction in rest pain as 

compared with 66% in our cases. This might be due to less 

number of Burger disease cases in our study [15].  

Thorud JC et al. (2016) studied the reoperation and re-

amputation after trans-metatarsal amputation and found the 

re-amputation rate was estimated at 28.37% (95% confidence 

interval 19.56% to 37.19%) and the major amputation rate 

was estimated at 30.16% [16]. Our study had 45.83% re-

amputation level change. Higher in treated with simple wound 

care compared with distractive osteogenesis.  

Microcirculations disturbances play major role in ischemic 

disorders. The rate of debridement was significantly lower in 

cases treated with Ilizarov distraction (p=0.000). This may be 

attributed to increased circulation. Shevstov et al. (1996), Bari 
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et al. (2015), conducted series of transverse distraction of 

longitudinally corticotomized fragment of tibia to increase 

vascularity and found improvement in about 80% of the 

patients [17, 18].  

 

Conclusion 

The wound healing potential of Ilizarov Distractive 

Angiogenesis is significant as compared to the simple wound 

care alone and thus is highly recommended in patients with 

chronic limb ischemia. As the sample size was relatively 

small, a larger study need to be evaluate further. 
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