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Abstract: 

Objective: The primary step in the treatment of the successful closure is the open-fractures wounds. Late/Delayed 

recovery or high rate of complications can cause the increase in the duration of treatment, rates of disability and 

costs. The purpose of this research work was to provide the comparison of the conventional dressing of wounds and 

negative pressure wound therapy in the patients having open-fracture wounds. 

Methodology: This is a prospective randomized research work in which 90 patients present with the open-fractures 

who got referrals for therapy, underwent study. The duration of this study was from June 2018 to August 2020. We 

divided the patients into 2 groups. The patients of Group-1 underwent treatment through negative pressure wound 

therapy and the patients of Group-2 underwent conventional dressing of wounds. We followed up the patients for 

complete one month. In this month of follow up, the amount of the dressing change was varying depending upon the 

extent of the wound in the patients. Duration of the healing of wound, the availability of the infection and amount of 

the days in hospitalization in all these patients were also recorded and we compared these parameters in the end of 

this research work between the patients of both groups. The check lists and questionnaires were utilized for the 

collection of data. We used the SPSS V.22 for the statistical analysis of the collected information. P value of less 

than 0.050 was considered as statistically significant. 

Results: We found difference between the rates of wound recovery in the patients of Group-1 and patients of Group-

2 (P<0.050). We found no significant difference between the patients of both groups in the prevalence of the 

infection (P=0.60). 

Conclusion: Utilizing the negative pressure wound therapy expedites the process of healing of the extremity 

wounds. It is highly economical and it can be considered as a proper substitute for the therapy of the open-fracture 

wounds.  
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INTRODUCTION: 

When wound combines the fracture hematoma, it is 

known as open-fracture. The high energy trauma is 

the result of open-fracture. Prevention from infection 

and management of wound is the main basic step in 

the therapy of the open-fractures. Timely and proper 

treatment of open-fractures is very important as open-

fractures has association with the high infection risk 

and associated complications in the duration of 

treatment [1]. Gustilo-Anderson system of 

classification is used for the classification of open-

fractures [2]. Infections of open-fractures are 

generally acknowledged to be between 0 to 2% in 

Type-1, 2% to 10% in Type-2 and 10% to 50% in 

Type-3. The duration of the antibiotic treatment and 

time for wound remodeling are not directly 

accountable for the infection [3]. In NPWT therapy, 

there is use of the foam or gauze for the advancement 

in the healing of wounds [4]. Brand name of VAC is 

most common utilized for the negative pressure 

wound therapy [5].  

 

Argenta &Morykwas introduced this new technology 

twenty years ago for clinical treatment [6]. In this 

method, negative pressure exerts a biological impact 

that subsequently causes the improvement in healing. 

Treatment of the complex wounds is very difficult 

[7]. negative pressure wound therapy was initially 

detected as the adjunctive treatment to support the 

healing of the complex open wounds and various 

previous research works have cited the high rate of 

success of this method [8]. Drawing of the edges of 

wounds together [9], stabilization of surroundings of 

wound; increases the healing of wound with complete 

closure of wound in preparing it for skin graft [10]. 

After three to four years of treatment, there is drop in 

the bacterial counts [11]. Employment of dressings 

with negative pressure or suction has positive impact 

on the treatment of open-fractures and reduction in 

the rates of complications [12]. This research work 

aimed to assess the impact of negative pressure 

wound therapy dressing on wounds of open-fractures 

as compared to the conventional dressing of wounds.  

 

METHODOLOGY: 

Ethical committee of the institute University of 

Medical Sciences located in Jundishapur Ahvaz, gave 

the approval for the conduction of this research work. 

We took the written consent from all the patients of 

this research work after describing them the purpose 

of this research work before the start of this research 

work. Out of 136 patients having open-fracture were 

reviewed and forty-six patients among them got 

exclusion from this research work and 90 remaining 

patients got recruitment. We divided all the patients 

into 32 groups. The patients of Group-1 underwent 

method of negative pressure wound therapy and 

patients of Group-2 underwent the conventional 

dressing of wounds. VAC (Vacuum Assisted 

Closure) device is a machine used for the production 

of the negative pressure. After a complete 

debridement of open-fractures and getting a neat 

wound skin and loss of soft tissue, we placed the 

sponge foam on wound. Then, we covered the wound 

with the help of adhesive drape. Finally, we inserted 

the inner end of a suction-tube in wound and 

connected the outer end with the device. We changed 

the wound dressings usually after every forty-eight 

hours and negative pressure continued for ten to 

fourteen days. The patients of control group 

underwent conventional dressings. 

 

We only included the patients from 15 to 55 years of 

age present with open-fractures wounds of type 3B 

on the basis of classification of Gustilo-Anderson 

categorization. All these patients were present with 

accessible clean wounds. We separated the age and 

gender matched patients into two groups. We 

followed up all the patients for complete one month. 

We advised the patients to visit hospital for routine 

checkups after discharge and we followed up all the 

patients throughout the complete research work. We 

inspected the wounds on weekly basis for the 

availability of granulation tissues, redness in wound 

bed, reduction in wound drainage and reduction in 

wound’s dimensions. We defined the wound 

infection as the purulent discharge from the site of 

wound or the positive culture present on wounds. We 

used well-organized questionnaire for the collection 

of the data and its statistical analysis carried out with 

the utilization of the SPSS V20. We considered the P 

value of 0.050 as significant.  

 

RESULTS: 

In this research work, 90 patients got recruitment in 

this research work, and we divided the patients in 2 

separate group. These patients included 22.40% (n: 

22) female patients and 75.60% (n: 68) male patients 

who were randomly assigned to both groups of 

treatment (Table-1).  
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Table-I: Distribution Kind of Bone Fractures Based on Treatment Methods 

Treatment Method Tibia & Fibula  Femur  Humerus  Radius & Ulna  Total 

Group I (NWPT) 30 10 2 3 45 

Group II (Conventional Dressing)  30 10 3 2 45 

 

The average age of the patients was 31.86±9.70 

years. The range of the age of the patients was from 

16 to 53 years. Age distribution in the patients of 

both groups was approximately simple and the 

difference was not significant (P=0.70). We found no 

significant difference between the patients of both 

groups regarding data about demography (gender, 

height, age, weight) (P=0.0710). We used the 

Gustilo-Anderson system of classification for the 

assessment of the type of classification. There was 

similar pattern of types of fractures, method of 

fixation, site and wound size in the patients of both 

groups.  

 

At the end of this research work, we evaluated the 

both groups for the rate of infection. In Group-1, we 

found infection in three patients with a patient having 

deep infection and in Group-2; we observed infection 

in four patients with one patient having deep 

infection. There was not much significant difference 

in the patients of both groups regarding infection rate 

according to Chi square method (P=0.60). The 

average duration of stay in hospital for the 

preparation of wound coverage by flap or skin graft 

was 10.50±2.80 days for all recruited patients which 

was 9.70±2.30&11.20±3.10 for the patients of 

Group-1 and Group-2 respectively. There was a 

significant difference in the patients of both groups 

about the decrease in the stay at hospital. T test 

showed the stay at hospital for the patients of Group-

1 was much less as compared to the patients of 

Group-2 (P=0.010). The reduction in the wound 

surface was 19.0% in the patients of Group-1 and 

6.0% for the patients of Group-2. The findings of 

paired T-test showed the important difference in the 

surface of prior and post-treatment in patients of 

Group-1 (P=0.0010). Independent T-test stated the 

significant disparity between the patients of Group-1 

and Group-2 regarding the reduction in the wound 

surface (P=0.0110). 15 patients in Group-2 and 5 

patients in group-1 required skin graft.  

 

DISCUSSION: 

Negative pressure wound therapy is a procedure of 

the management of dressing for the soft tissues of 

high grade open-fractures [13]. This procedure 

increases the production of collagen and protein and 

mitigates the colonization of bacteria. Consequently, 

this method is effective for the treatment of the 

chronic and acute wounds. We found a significant 

difference in surface area of wound prior and post 

treatment in the patients of Group-1 and Group-2 

regarding reduction of wound surface. Open-fractures 

are much susceptible to acquire infection; however, 

there is rare infection in closed-fractures [14]. The 

development of infection rate in open-fractures 

depends on different types of fractures, intervention’s 

type, antibiotic treatment and condition of the 

patients. In types of 3B and 3C open-fracture, 

external fixation is used for the stabilization of bone 

and Dedmond stated that rate of infection was 

12.50% for type 3A open-fractures, 45.80% for type 

3B and 50.0% for type 3C [15].  

 

Some studies stated that this particular method may 

be advantageous in the reduction of the requirement 

for transfer of free tissue or flap coverage of 

rotational muscle. Blum discovered that utilization of 

negative pressure wound therapy could decrease the 

risk for the development of the deep infection of 

about 80.0% [16,17]. There is some research work 

which showed that age is a significant factor in the 

healing of wound and they believed that with the 

increase in the age, there is decline in the 

sensorineural function which plays very significant 

role in the reconstruction of the tissues.  

 

 

CONCLUSION: 

The results of this research work were similar to 

many other research works conducted in past about 

the methods of negative pressure wound therapy on 

the expedition of the rate of wound recovery. This 

process is much simple, less expensive and lacks the 

adverse side effects. The method reduces the days of 

hospitalization. This procedure reduces the surface of 

wound and leads to better outcomes.  
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