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Abstract 

Background: Vacuum-assisted closure (VAC) in the management of the soft tissue 

component of open tibia fractures helps in healing of wound via a sealed sponge or foam 

dressing, removing fluid and exudate, and encouraging blood flow to the wound site. Present 

study was aimed to study outcome of vacuum assisted closure in open fractures of tibia at a 

tertiary hospital. Material and Methods: Present study was single-center, prospective, 

comparative, parallel-group, observational study, conducted in patients aged above 18 years 

of age, haemodynamically stable with open fractures of tibia {G.A.II, IIIA, and IIIB} 

undergone primary internal fixation and Vacuum assisted closure (VAC) application. 

Results: Among 30 patients in present study, majority were male (83.33 %), mean age was 

41.34 ± 14.56 years. The frequency of VAC dressing application was every 4 day per 

dressing from the second day of post-operative period, 5 times VAC dressing done in 15 

cases (50 %), 4 times VAC dressing done in 10 cases (33.33 %) & > 5 times VAC dressing 

done in 5 cases (16.67 %). Mean Hospital stay was 18.82 ± 9.46 days. Post-primary 

Procedure, majority had Split skin-graft (63.33 %), Repeat debridement and then secondary 

closure (16.67 %), Direct closure (10 %), Tissue transfer (6.67 %) & healing by secondary 

intension (3.33 %). Mean decrease in wound size was 10.23 ± 3.72 cm
2
. Complications 

observed were implant related infection in 2 cases (6.67 %) & exposed implant in 1 case 

(3.33 %). Functional outcome at 1 year follow up was excellent in 3 cases (10 %), good in 17 

cases (56.67 %), fair in 9 cases (30 %) & poor in 1 case (3.33 %). Conclusion: VAC 

application reduces wound infection rate, shortens the healing time and reduces the number 

of secondary soft tissue defect coverage procedure.  
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Introduction  

Complex musculoskeletal wounds occurring secondary to high energy trauma pose challenge 

to the treating surgeons in terms of wound healing, coverage and reconstruction. The 

superficial location of the tibia leaves it particularly susceptible to open fractures and 

potential loss of soft tissue and bone.
1,2

 Compared to closed injuries, open fractures have a 

significantly higher risk of infection, non-union, and wound healing complications, and often 

require multiple surgeries for definitive care.
3
 

Radical debridement of the wound outside the zone of injury, skeletal stabilisation and early 

soft tissue coverage with a vascularised muscle flap are regarded as ideal management.
4
 

Despite the introduction of new therapeutic strategies for improved wound care, such as 
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dressings, local growth factors, hyperbaric oxygen, and local and systemic antiseptic agents, 

continuous wound management remains a clinical problem.
5
 

Negative pressure wound therapy (NPWT) or vacuum-assisted closure (VAC) should be seen 

as an adjunctive modality in the management of the soft tissue component of open tibia 

fractures. It involves the application of subatmospheric pressure to a wound via a sealed 

sponge or foam dressing, removing fluid and exudate, and encouraging blood flow to the 

wound site.
6
 Present study was aimed to study outcome of vacuum assisted closure in open 

fractures of tibia at a tertiary hospital. 

  

Material And Methods  
Present study was single-center, prospective, comparative, parallel-group, observational 

study, conducted in Department of Orthopedics, Dr. Ulhas Patil Medical College and 

Hospital, Jalgaon, India. Study duration was of 2 years (January 2020 to December 2021). 

Study approval was obtained from institutional ethical committee.  

Inclusion criteria 

 patients aged above 18 years of age, haemodynamically stable with open fractures of tibia 

{G.A.II, IIIA, and IIIB}, willing to participate in present study 

Exclusion criteria 

 Patients unfit for surgery,  

 Patients having pre-existing osteomyelitis in the wounds,  

 Neurovascular deficit in the injured limb,  

 Those having malignancy  

 Those on anticoagulants, chemotherapy and corticosteroids. 

Study was explained to patients in local language & written consent was taken for 

participation & study. On receiving patients in emergency, all patients received primary 

emergency care (thorough cleaning of the wound with copious irrigation of normal saline, 

hydrogen peroxide and povidone iodine paint following it), dressing, antibiotics, tetanus 

toxoid & immobilization.  All patients were classified based on Gustilo-Anderson 

classification for open fractures. 

30 patients with open fractures of tibia had undergone primary internal fixation and Vacuum 

assisted closure (VAC) application. Sterile, open-pore foam dressing with pore sizes 400-600 

microns were gently placed onto the wound cavity. The foam, tubing and surrounding five 

centimetres of healthy tissue was then sealed with an adhesive to ensure a seal. Controlled 

pressure was uniformly applied to all tissues on the inner surface of the wound. The pump 

was set to deliver an intermittent negative pressure of 125 mmHg. The cycle was scheduled 

for 7 minutes in which pump was on for 5 minutes and off for 2 minutes. The dressings were 

subjected to be changed on the fourth day. The presence of drainage, oedema, erythema, 

exposed bone or exposed tendon were fairly noted. 

All patients were evaluated for an average period of follow up of 12 months. Data was 

collected and compiled using Microsoft Excel, analysed using SPSS 23.0 version. Statistical 

analysis was done using descriptive statistics. 

 

Results  
Among 30 patients in present study, majority were male (83.33 %), fracture on right side 

(63.33 %) & fracture due to road traffic accident (80 %). Majority were from 30-39 years age 

group (40 %) & 19-29 years age group (23.33 %), mean age was 41.34 ± 14.56 years. 

Table 1: General characteristics 

Characteristics  No. of patients Percentage 

Age groups (in years)   

19-29 7 23.33 
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30-39 12 40 

40-49 5 16.67 

50-59 3 10 

60-69 2 6.67 

70-79 1 3.33 

Mean age (mean±SD)c 41.34 ± 14.56  

Gender   

Male 25 83.33 

Female 5 16.67 

Laterality   

Right  19 63.33 

Left 11 36.67 

Mode of injury   

Road traffic accident (high energy trauma) 24 80 

Fall from height  (low energy trauma). 6 20 

 

In present study, majority cases had G.A type 3A fracture (43.33 %) followed by G.A type 2 

(30 %) & G.A type 3B (26.67 %). The frequency of VAC dressing application was every 4 

day per dressing from the second day of post-operative period, 5 times VAC dressing done in 

15 cases (50 %), 4 times VAC dressing done in 10 cases (33.33 %) & > 5 times VAC 

dressing done in 5 cases (16.67 %). Mean Hospital stay was 18.82 ± 9.46 days. 

Table 2: Fracture characteristics 

Characteristics  No. of patients Percentage 

Type of fracture 

 (Gustilo-Anderson classification) 

  

Type 2 9 30 

Type 3A 13 43.33 

Type 3B 8 26.67 

Frequency of VAC dressing application   

4 10 33.33 

5 15 50 

>5 5 16.67 

Mean Hospital stay (days) 18.82 ± 9.46  

 

Post-primary Procedure, majority had Split skin-graft (63.33 %), Repeat debridement and 

then secondary closure (16.67 %), Direct closure (10 %), Tissue transfer (6.67 %) & healing 

by secondary intension (3.33 %). Mean decrease in wound size was 10.23 ± 3.72 cm
2
. 

Complications observed were implant related infection in 2 cases (6.67 %) & exposed 

implant in 1 case (3.33 %). Functional outcome at 1 year follow up was excellent in 3 cases 

(10 %), good in 17 cases (56.67 %), fair in 9 cases (30 %) & poor in 1 case (3.33 %). 

Table 3: Postoperative characteristics 

Characteristics  No. of patients Percentage 

Post-primary Procedure   

Split skin-graft 19 63.33 

Repeat debridement and then secondary closure 5 16.67 

Direct closure 3 10 

Tissue transfer 2 6.67 

Healing by secondary intension 1 3.33 

Mean decrease in wound size (cm
2
) (mean ± 10.23 ± 3.72  
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SD) 

Complications   

Implant related infection 2 6.67 

Exposed implant 1 3.33 

Functional outcome (at 1 year follow up)   

Excellent   3 10 

Good  17 56.67 

Fair  9 30 

Poor  1 3.33 

 

Discussion  
Open tibia fractures are associated with an increased risk of infection, delayed union, non-

union and wound complications. Management is aimed at mitigating the risk of infection 

while optimising the biological and biomechanical environment to encourage soft tissue and 

bone healing.
7
 Several determinants are always to be well-thought-out when assessing and 

treating compound fractures in the extremities, including the patient's condition, fracture 

type, antimicrobial therapy, wound debridement, site and size of the wound, neurovascular 

status, and the degree of muscle tear.
8,9

 

The management of severe open fractures of the lower leg remains a major challenge in 

surgery, and adequate treatment of the concomitant soft tissue injury is of the highest priority. 

In such injuries, debridement of all non-viable tissue can produce significant soft tissue 

defects. Various surgical methods have been developed to obtain coverage in these difficult 

situations, including skin grafts, local rotation flaps, and myocutaneous or fasciocutaneous 

tissue transfers.  

Vacuum assisted closure (also called vacuum therapy, vacuum sealing, or topical negative 

pressure therapy) is a sophisticated development of a standard surgical procedure and 

involves the use of vacuum to remove blood or serous fluid from a wound or operation site. It 

aids healing by maintaining a moist wound environment, increasing local blood flow, 

removing wound exudates, promoting granulation tissue, reducing infection. Before 

achievement of wound closure or plastic surgical coverage, further debridement of non-viable 

tissue may be required. In the periods between these operative interventions, use of NPWT 

shows advantages over the standard wet to dry (WTD) dressings. NPWT seals the wound 

from the hospital environment, acts as a temporary dermal substitute, and prevents bacterial 

access to the wound bed, thus offering protection from nosocomial contaminants and 

promotes local wound perfusion and drainage.
10

 

Proper application of vacuum assisted closure results in near-complete debridement and 

adequate irrigation before wound closure, thus preventing bacterial access to the wound bed. 

This can remarkably reduce the risk of deep infection.
11,

 

Saurabh S et al.,
12

 studied 45 patients (29 male, 16 female). 25 patients had open fractures of 

right tibia and 15 patients had open fracture of left tibia. 27 cases sustained fracture following 

road traffic accident (high energy trauma), 7 cases sustained fracture following fall from 

height (low energy trauma). 5 patients had GA type-2, 20 patients had GA type 3A and 8 

patients were observed with G.A type 3B open fractures of both bone leg in adults. The 

advantage of VAC was found to facilitate rapid formation of granulation tissue on wounds 

with exposed tendons, bones, raw area wounds and exposed implants and thereby shortening 

the healing time and reducing the number of secondary soft tissue defect coverage procedure. 

In study by Clevio D et al.,
13

 among 30 patients treated with modified vacuum assisted 

dressings the mean reduction in size of the wound overall is 15.06 mm and overall time for 

appearance of healthy granulation tissue is 7.7 days. 25 patients required flap as a definitive 

closure procedure whereas in 20 patients wound was closed by split skin grafting and 5 
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wounds was contracted with treatment on comparison with 30 patients treated with 

conventional betadine dressings the mean reduction in size of the wound overall is 7.7 mm 

and overall time for appearance of healthy granulation tissue is 18.8 days. 4 patients required 

flap as a definitive closure procedure whereas in 18 patients wound was closed by split skin 

grafting and 8 wounds was contracted with conventional betadine dressing’s treatment 

without requiring a secondary procedure. There is significant decrease in reduction in size of 

wound and average duration. 

Mittal V et al.,
14

 studied 30 cases, all patients were evaluated clinically after the primary 

fixation and following VAC application, for an average period of follow up of 12 months. 

Majority of patients required 4-5 VAC dressings. The mean decrease in wound size was 9.97 

cm2 [21.22%]. Out of 30 patients, 4 patients had excellent, 16 patients had good, 8 patients 

had fair and 2 patients had poor result. Kartik G
15

 studied 50 patients treated with VAC, the 

prevalence of infection was 12%. The duration required for healthy granulation tissue and for 

making the wound fit for skin cover procedures was 9 days i.e. 45(90%) and12 days in only 

5(10%) patients. 

Advantages of VAC include, it completely isolates the wound that decreases the risk of 

secondary contamination from the environment and secondly, it reduces edema from the 

limb. Removal of edema improves capillary blood flow, which in turn increases the delivery 

of oxygen and nutrients to the wound.
16

 VAC accelerates protein and collagen production, 

cell replication and reduces bacterial colonisation of the wound. It has been clinically and 

economically proven in the treatment of chronic wounds.
17,18 

 

Conclusion 

Management of open fractures of tibia after primary internal fixation followed by VAC 

application is useful procedure. It reduces wound infection rate, shortens the healing time and 

reduces the number of secondary soft tissue defect coverage procedure. This method is easily 

available, uses inexpensive materials and is easily reproducible. 
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