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ABSTRACT 

Objective: To determine the efficacy of vacuum assisted closure therapy compared to conventional therapy in treatment of 
diabetic foot.  
Study design: Prospective comparative study. 
Place and Duration of Study: Pak Emirates Military Hospital and Combined Military Hospital, Rawalpindi Pakistan, from 
November 2019 to December 2020. 
Methodology: All patients with type II diabetes mellitus aged 45 years and above having Wagner’s classification I or II for 
diabetic foot were consecutively enrolled into two groups (Group A: vacuum assisted closure technique; Group B: 
conventional wound management technique). Patients were assessed till 4 weeks. The outcomes were assessed as pain, ulcer 
size, Wagner’s grade, Granulation score, complete healing, time duration since healing, and debridement requirement.  
Results: Of total 60 patients, the median age was 58(54-64) years. There were 21(35%) males and 39(65%) females. The median 
duration of diabetes was 13(12-15) years. Pain was found significantly lower in group A than that of group B, i.e., 3(0-3) vs. 7 
(6-7), p-value <0.001. Similarly, ulcer size was significantly lower in group A as compared to group B, i.e., 12(10-12) vs. 13(13-
14), p-value <0.001. However, no significant association of Wagner’s grade (p-value 0.108), granulation score (p-value 0.776), 
complete healing (p-value 0.573), time duration since healing (p-value 0.633), and debridement requirement (p-value 0.273) 
was found with respect to group.  
Conclusion: The efficacy of vacuum assisted closure was found higher in treatment of diabetic foot compared to conventional 
therapy. 
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INTRODUCTION 

Diabetes mellitus is a complex pathology that 
affects multiple physiological aspects of the human 
body.1 One of the most frequent complications seen 
are foot ulcers. Current literature estimates that one in 
every four diabetic patients develops foot ulcers 
during their lifetime.2-3 

Peripheral neuropathy, secondary to diabetes and 
non-uniform pressure distribution on the feet leads to 
development of these ulcers on the feet. The impaired 
immunity and poor blood supply, which is caused by 
the diabetes, makes healing and wound management 
more complex. These wounds typically take extensive 
time to heal and require dressings in sterile 
environments, to protect from secondary infection. 
Failure to do so has seen cases of complications which 
may end with foot amputation.4-6 

Vacuum assisted closure, also known as negative 
pressure wound therapy is a technique that aims 

contract the margins of the wound to reduce its size 
and also increase local vascularity. It is thought to be 
an effective technique which attempts to solve the 
problem of multiple dressing changes, while also 
maintaining a sterile environment.7 

While multiple studies have attempted to 
evaluate this method8-9, it is mostly seen in 
comparison to conventional dressing, such as in 
Cheema et al10, which focused on general wound 
healing but not on diabetic ulcers specifically.  

We believe there is a scarcity of local data 
evaluating the efficacy of vacuum assisted closure for 
treatment of diabetic ulcers, and that this data is 
necessary. If this method shows promise, it can then 
be encouraged in other institutions as standard 
practice to improve patient outcomes. Therefore, this 
study was designed to evaluate the clinical efficacy of 
vacuum assisted closure in treatment of diabetic foot. 

METHODOLOGY 

This multicenter prospective comparative study 
was conducted at Combined Military Hospital, and 
Pak Emirates Military Hospital, Rawalpindi, Pakistan 
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from November 2019 to December 2020.Ethical 
approval was obtained from the ethical committee of 
the institute. Moreover, signed informed consent was 
also obtained from all study participants after 
explaining the pros and cons of the study.  

Inclusion Criteria: Type II diabetes mellitus patients 
with age 45 years and above having Wagner’s 
classification I or II for diabetic foot ulcer were 
included. 

Exclusion Criteria:  Patients with following 
characteristics were excluded; (i) having foot ulcer 
other than diabetes (ii) osteomyelitis of the underlying 
bone, (iii) coagulopathy (iv) patients on corticosteroid 
or immunosuppressive medications (iv) patients 
receiving chemotherapy, (v) Charcot's joint, (vi) 
bleeding disorders and fistula to organ / body 
cavities, (viii) diabetic foot ulcer of both feet.  

Non-probability consecutive sampling technique 
was applied. Open Epi sample size calculator was 
used for the estimation of sample size taking 
confidence interval 95%, power 80%, ratio 1:1, 
complete wound healing at 4 weeks in group A 67% 
while complete wound healing in group B 28%11. The 
estimated same size came out to be 60, i.e., 30 in each 
group. 

All patients were enrolled into two groups. In 
group A, vacuum assisted closure technique was 
applied whereas in group (B) conventional Wound 
management technique like wound dressing was 
applied. Initial treatment included wound 
debridement, antibiotics therapy, and glycemic 
control.  

In patients with vacuum assisted closure, i.e., 
group A, all wounds were washed thoroughly with 
normal saline and debridement done if needed. 
Wounds of the patients was covered with a 
polyurethane foam and a multi hole drain placed over 
it. It was then sealed with airtight dressing. Drain 
attached to a negative pressure system that provided 
intermittent negative pressure of -80mmhg with 45 
min ON and 15 min OFF cycle.  Patients underwent 
change of dressing after 48-72 hours. Negative 
pressure was provided for 2 days average period for 
the sake of better management.  

A saline soaked gauze piece was put over the 
wound bed after cleaning the wound in patients who 
were treated conventionally, i.e., group B. The 
dressing was placed on two layers of sterile gauze and 
secured with roller bandages. The dressing was 

changed regularly, and the treating surgeon 
conducted an examination of the wound every forty-
eight hours for improvement or any adverse wound 
parameters. 

Patients were assessed till 4 weeks. The outcome 
variables like wound granulation, bleeding, and pain 
were assessed. The granulation scoreswere 
categorized into 1-4 based on wound covering. The 
granulation score “1” was labeled in patients whom no 
granulation was observed, patients with less than 
twenty-five percent wound coverage by granulation 
tissue was labelled as “2”, patients with granulation 
score in between twenty-five and seventy-four were 
labeled as “3”, and patients with granulation score in 
between seventy-five to hundred were labeled as “4”. 
All those patients who had hundred percent 
granulation score were also labeled as complete 
wound healing. The time duration since complete 
healing was also observed in all patients with 
granulation score 4. To assess the intensity of pain in 
both groups,visual Analog Scale was used. 

All patients were given the same systemic 
antibiotics during the postoperative period. Vacuum 
assisted closure therapy was discontinued when aim 
of therapy had been met; or if there was no 
improvement in wound after 3-4 applications of 
therapy; or in case of any complication. 

SPSS version 24 will be used for the purpose of 
data analysis. Descriptive analyses were explored 
using median and interquartile range for quantitative 
variables like age, duration of diabetes, ulcer size, and 
time since complete healing whereasfrequencies and 
percentages was calculated for qualitative variables 
like gender, diabetes treatment, hypertension, and 
outcome. Chi-square test and Mann-Whitney U test 
was applied for inferential statistics. The p-value ≤0.05 
considered as significant. 

RESULTS 

Of 60 patients, the median age of the patients was 
58(54-64) years. There were 21(35%) males and 
39(65%) females. The median duration of diabetes was 
13(12-15) years. Majority of the patients were on 
insulin, i.e., 42(70%) followed by insulin and oral 
medication both 12(20%) whereas 6(10%) patients 
were on oral medication. Left side was involved in 
42(70%) whereas right side in 18(30%) patients. Most 
of the patients were hypertensive, i.e., 50(83.3%). The 
comparison of baseline characteristics with respect to 
group showed insignificant difference between groups 
(p-value >0.05) (Table-I). 
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Table-I: Comparison of baseline Characteristics with respect 
to group (n=60) 

Characteristics Groups p-value 

 
Group A 

(n=30) 
Group B 
(n=30)  

Age, years 57(54-62) 58(54-65) 0.259¥ 

Gender 

Male 8(26.7) 13(43.3) 
0.176ß 

Female 22(73.3) 17(56.7) 

Duration of diabetes, 
years 

13(12-15) 3(12-14) 0.155¥ 

Medication 

Oral 4(13.3) 2(6.7) 

0.683ß Insulin 20(66.7) 22(73.3) 

Both 6(20.0) 6(20.0) 

Extremity Involved 

Right 8(26.7) 10(33.3) 
0.573ß 

Left 22(73.3) 20(66.7) 

Ulcer size at baseline, 
cm 

15(15-16) 15(14-16) 0.291¥ 

HTN 

Yes 24(80.0) 26(86.7) 
0.488ß 

No 6(20.0) 4(13.3) 
Group A: Vacuum assisted closure, Group B: Conventional group, ¥Mann-Whitney 
U test applied, ßchi-square test applied 
 

The outcome of the patients showed that overall, 
38(63.3%) patients were presented with Wagner grade 
I whereas 22(36.7%) with Wagner’s grade II. The 
granulation score showed that 2 score was observed in 
14(23.3%) patients, granulation score 3 in 28(46.7%), 
whereas granulation score 4 in 18(30%) patients. Of 18 
patients with granulation score 4, i.e., who had 
complete healing, the median time duration in 
complete healing was 24(21-25). Debridement was 
observed in 0(33.3%) patients. The median pain score 
was 6(2-7). The median ulcer size at baseline was 15 
(14-15) whereas ulcer size at 4 weeks was 13(11-13). 
Table-II. 
 

 Table-II: Comparison of Outcome of the patients with 
respect to group (n=60) 

Outcome of the patients Groups 
 

 
Group A 

(n=30) 
Group B 
(n=30) 

p-
value 

Pain (Vacuum assisted 
closure score) 

3(0-3) 7(6-7) <0.001 

Ulcer size at end of 
therapy, cm 

12(10-12) 13(13-14) <0.001 

Time duration since 
healing (n=18) 

22(21-25) 24(21-25) 0.633 

Group A: Vacuum assisted closure, Group B: Conventional group, Mann-Whitney U 
test applied 

 

Pain was found significantly lower in group A 
than that of group B, i.e., 3(0-3) vs. 7(6-7), p-value 

<0.001. Similarly, ulcer size was significantly lower in 
group A as compared to group B, i.e., 12(10-12) vs. 
13(13-14), p-value <0.001. However, no significant 
association of Wagner’s grade (p-value 0.108), 
granulation score (p-value 0.776), complete healing (p-
value 0.573), time duration since healing (p-value 
0.633), and debridement requirement (p-value 0.273) 
was found with respect to group (Table-III)  
 

Table-III: Comparison of outcome of the patients with 
respect to group (n=60) 

Outcome of the 
patients 

Groups   

 
Group A 

(n=30) 
Group B 
(n=30) 

p-value 

Wagner's grade 

I 16(53.3) 22 (73.3) 
0.108 

II 14(46.7) 8 (26.7) 

Granulation score 

2 6(20.0) 8(26.7) 

0.776 3 14(46.7) 14(46.7) 

4 10(33.3) 8(26.7) 

Complete healing 

Yes 10(33.3) 8(26.7) 
0.573 

No 20(66.7) 22(73.3) 

    

Debridement requirement 

Yes 8(26.7) 12(40.0) 
0.273 

No 22(73.3) 18(60.0) 
Group A: Vacuum assisted closure, Group B: Conventional group, chi-square test 
applied 
 

DISCUSSION 

In the current study, vacuum assisted closure 
therapy was evaluated in treatment of patients with 
diabetic foot ulcers. For this purpose, patients with 
type II diabetes mellitus patients with age 45 years and 
above having Wagner’s classification I or II for 
diabetic foot ulcer were consecutively enrolled. All 
patients were divided into two groups, i.e., vacuum-
assisted closure and conventional group. The findings 
of this study have shown that pain was considerably 
higher among patients who received conventional 
therapy as compared to the patients who received 
vacuum-assisted closure therapy. Similar to the 
current study findings, a study conducted by James et 
al also showed similar findings in which pain score 
was significantly lower in patients who received 
vacuum assisted closure therapy than conventional 
therapy.12 It is reported that negative pressure during 
vacuum assisted closure induce some pain in initial 
days. However, as the number of dressing 
requirement in these patients are low as compared to 
conventional and more importantly due to the higher 
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efficacy as reported in the current and pervious 
studies12-14, overall, the pain intensity founds low in 
patients who received vacuum assisted closure 
therapy than that of those who received conventional 
therapy.    

According to the current study findings, ulcer 
size was considerably higher among patients who 
received conventional therapy as compared to the 
patients who received vacuum assisted closure 
therapy. This finding also found similar with a 
previous study conducted in combined military 
hospital in Rawalpindi by Sajid et al in 2015 who 
reported less ulcer size in vacuum assisted closure as 
compared to those who received advanced moist 
wound therapy.15 Similarly, other published studies 
from United States, India, and Nigeria and a 
systematic review also showed similar findings.11-17 

However, the findings of the current study have 
showed non-statistical significance difference of 
complete healing in between group. It is noted that 
complete healing was slightly higher in vacuum 
assisted closure group as compared to the 
conventional group. Similarly, in the current study, of 
18 patients in whom complete healing was observed, 
shorter time duration was observed in patients who 
received vacuum assisted closure as compared to the 
patients who received conventional therapy, though 
the finding was statistically non-significant. In contrast 
to the current study findings, complete healing was 
found a statistically higher in patients who received 
vacuum assisted closure therapy as compared to those 
who received conventional therapy.12 Other studies 
from also showed significantly shorter duration of 
complete healing in vacuum assisted closure group.18-

20 

The findings of the current study have revealed 
that non-significant association of Wagner’s grade, 
granulation score, and debridement requirement was 
found with respect to group. Similar findings were 
reported in a previous study conducted in our 
hospital.15 

There were certain issues involved while 
conducting this study. Firstly, as this study was 
conducted during coronavirus-19 (COVID-19) 
outbreak period, the included number of patients was 
very limited. Though, to accomplish the minimal 
required patients in both groups, two centers were 
involved for the purpose of data collection and the 
study duration period was also increased, still, the 
current study faced difficulty in acquiring the data 

from high number of patients. The current study also 
faced difficulty while follow-up during this outbreak. 
All patients with confirmed COVID-19 polymerase 
chain reaction (PCR) negative or with no sign and 
symptoms of COVID-19 were included. In addition to 
this, strict measures regarding the standard operating 
procedures as instructed by Government of Pakistan 
and hospital protocol was followed while recruiting 
the patients in the study. Due to the above mentioned 
issues, the follow-up period in this study was limited 
to 4 weeks only.  

CONCLUSION 

The outcome of vacuum-assisted closure therapy in 
patients treated with diabetic foot was found to be better 
compared to conventional therapy. Lower pain severity and 
ulcer size were discovered as the substantially improved 
outcome variables, in particular. 
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