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Abstract

Introduction: Foot ulcers are serious complication of Diabetes Mellitus and are known to be resistant to
conventional treatments. They may end in severe complications like amputations if not treated wisely at the
earliest. Foot ulcers affect 10-25% of Diabetic patients. Management of a Diabetic Foot Ulcer (DFU) is
often a challenging problem. Healing of these ulcers often takes a long time and may need one or more
methods of treatment. In particular Vacuum assisted wound closure (VAC) therapy has gained popularity
for treatment of chronic and complex wounds in patients with Diabetes.

Aims and Objectives: To evaluate the efficacy of vacuum assisted wound closure (VAC) therapy for the
treatment of diabetic foot ulcers.

Materials and Methods: This is a prospective observational study done in Department of Plastic Surgery
in Rajah Muthiah Medical College, Annamalainagar, Chidambaram from January 2016 — December 2018
with a total of 30 patients with diabetic foot ulcers. All these patients after admission were started on
medical treatment for control of diabetes and antibiotics for infection. They were subjected to wound
debridement followed by VAC dressing. The VAC dressing was continued till the ulcer bed developed
healthy granulation tissue and ready for definitive procedure like grafting or flap cover. Initial wound
surface area and the resultant wound surface area after VAC therapy, duration of hospital stay and
procedure done for DFU’s were recorded and statistical analysis was done using paired ‘T’ test to compare
wound surface area before and after VAC therapy.

Result: This study showed that mean initial wound surface area of 30 patients before VAC therapy was
103.07 cms and after VAC therapy there was significant reduction in wound size to 94.53 cms over a mean
duration of 31.9 days. There was statistically reduction in wound size of 9.53 cms. This significantly
increased the wound bed granulation tissue and good percentage of graft and flap take up. The daily
requirement of antibiotic and analgesic was also reduced. Duration of hospital stay was also reduced due to
faster wound healing. There was overall reduction in pain and further complications like amputations were
avoided thereby increasing the patients compliance.

Conclusion: VAC therapy is newer and a safe method of treatment for Diabetic Foot Ulcers. There is
faster wound healing, good graft and flap take with minimal or no complications.
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Introduction

Treatment of Diabetic Foot Ulcer (DFU) is often a challenging problem. World’s Diabetic
burden in 2017 is 425 million ™ and estimated to be 629 million in the year 2045. Diabetic
burden in 2017 in India is 72.9 million and 134.3 million people are estimated in 2045 in India.
42.2 million people with undiagnosed diabetes. Combined with reduced blood flow, neuropathy
and infections in the foot increases the chance of foot ulcers and eventually limb amputation.
The rates of amputation in people with diabetes are typically 10-20 times higher than those
without diabetes 2. The overall risk of dying among people with diabetes is atleast double that
of their peers without diabetes. 12 per cent of global health care expenditure is spent on diabetes
in 2017. 79 per cent of people with diabetes live in low and middle income countries. In India
median per annum direct and indirect cost associated with diabetes care was estimated at Rs.
25,391 and Rs. 4,970, respectively in the year 2010 [,

Diabetes is a management challenge because of long latency, chronicity, multi organ
involvement and need for long term care. DFU is a dangerous complication of diabetes and is
the single crucial risk factor for lower limb amputation Bl. The fundamental cause of DFU’s
remain unknown, the probable cause includes peripheral neuropathy, vasculopathy and
infection.
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Other risk factors for DFU’s include male sex, smoking, poor
glycemic control, previous risk of ulcer or amputations [,
Newer and recent modality of treatment of DFU’s are ultrasound
therapy, laser therapy, photo biomodulation, electrical
stimulation, growth factor applications, hyper baric oxygen
therapy (HBOT), Platelet Rich Plasma (PRP) application and
vacuum assisted wound closure therapy (VAC) B 8. The
common complication of diabetes includes foot problems, which
is the most common cause of non - traumatic limb amputations
(19, Non-healing diabetic foot ulcers resulting in amputations
present significant cost to the health care system and reduce
patient quality of life. The aim of treatment of DFU is to obtain
wound closure as expeditiously as possible and to prevent
complications of diabetes. The efficacy of VAC therapy was
described by Argenta L.C. [l and Morkwas M.J. [ stating that
both comparative and non comparative clinical studies, case
studies, revealed that VAC therapy was superior in efficacy as
compared to conventional wound dressing in the treatment of
DFU. Until the end of 2005 only two randomized controlled
trials (RCT) that evaluated clinical effectiveness of VAC
therapy in the treatment of diabetic foot ulcers were found the
literature. McCallon included only 10 patients but found faster
healing and great wound surface area reduction. Armstrong
published a large multi-centric RCT in 2005. Many Indian
studies also state that VAC therapy was effective for diabetic
foot ulcers as described by Amit Kumar C Jain [, Nikulesh
Vaidhya 1, Nain PS ¥, Though many studies are there from
India and also from abroad our study includes patients with
diabetic foot ulcers were (1) Larger surface area compare to
other studies, (2) Duration of hospital stay was more. The
purpose of the study was to determine the efficacy of VAC
therapy in the treatment of DFU.

Material and Methods

This is a prospective observational study done in Department of
Plastic Surgery in Rajah Muthiah Medical College,
Annamalainagar, Chidambaram from January 2016 — December
2018 with a total of 30 patients with diabetic foot ulcers. Sample
size determination was not done prior to the study but all
patients who fulfilled the criteria were included in the study.

Inclusion and Exclusion criteria

All patients with diabetic foot ulcers of size more than 5 cm, not
healing even after 4 weeks of treatment and Wagner Grade 1 and
2 category were included. Other abnormalities like ischemia,
gangrene, Osteomyelitis, Coagulation disorders and diabetic
complications like diabetic ketoacidosis were excluded.

After ethical approval from the Institutional Human Ethical
Committee (IHEC No. 0159/2016) and written informed consent
from the patient the study was initiated. Diabetic patients with
foot ulcers admitted in Rajah Muthiah Medical College were
included in the study. Patients with DFU’s were admitted in the
Department of Plastic Surgery and required adequate
investigations were taken. Affected lower limb arterial and
venous Doppler was done to rule out vascular insufficiency and
Deep Vein Thrombosis (DVT). Sharp surgical debridement was
done under anesthesia in main operation theatre. First VAC
dressing was applied in OT after debridement. The VAC
dressing consist of 4 components 1. Central suction unit
available on all wards (bed side) or suction apparatus with
pressure ranging from —80 to —150 mm Hg, 2. Ryle’s tube or
suction catheter with multiple side holes, 3. Piece of foam cut
according to shape and size of the foot ulcer and 4. Transparent
adhesive tape for air and water tight closure.

http://www.surgeryscience.com

The Ryle’s tube or catheter was connected to suction apparatus
and initial pressure 80-90 mm of Hg, was applied for 30 minutes
on and off round the clock. Then pressure gradually increased.
Dressing changed after five days after application VAC therapy.
Subsequent VAC dressings if required were applied based on the
wound bed in the ward (bed side) under supervision. In between
each VAC dressing this patients were subjected to normal
conventional saline dressing twice a day. The duration of
hospital stay was recorded.

Statistical Analysis

Data collected were entered into Microsoft Excel Spreadsheet
and analyzed using Paired ‘T’ test and descriptive statistical
analysis was done with mean and standard deviation (SD). The
P value <0.05 was considered as statistical significant.

Results

This study was done in 30 DFU patients between the age group
of 38 and 70 years. With 20 patients (66.66%) in the age group
between 40 and 60 years (Table. 1 and 2).

Table 1: Age and sex details

Age (years) Male Female
<40 4 0
41-50 7 5
51-60 6 2
61-70 5 1

Table 2: Base line wound variables

Wound Surface Area (cm)
Initial | After VAC therapy | Paired ‘T’ test|‘P’ value
Mean| 103.07 94.53
SD | 17.29 17.13 23.84 <0.001
Hospital Stay (Days)
Minimum Maximum Mean SD
23 45 31.93 4,58

Before VAC

During VAC After VAC

Fig 3: Clinical profile picture before and after VAC therapy

Discussion

Diabetic foot ulcer is a challenging problem for management. It
involves multimodality methods to cure the ulcer which includes
(a) Strict control of diabetes, (b) Control and treatment of
infections, (c) Assessment and revascularization if indicated, (d)
regular dressing and repeated debridement, (e) Surgical
reconstruction, (f) Sufficient off loading the foot, (g) Prevention
of recurrence, (h) Prevention of complications and amputations.
VAC therapy in Diabetic Foot Ulcer is associated with removal
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of excess interstitial fluid, an increase in vascularity, decrease in
bacterial load and stimulation of granulation tissue formation
through the response of wound tissue to the mechanical forces.
This micromechanical forces stretches the cells and promote cell
division that stimulates granulation tissue formation [% 111, The
effect of VAC therapy in promoting wound healing and increase

http://www.surgeryscience.com

in wound granulation tissue had been demonstrated in several
acute, chronic and pressure ulcers in numerous studies 241,
Patients compliance was also better in all this patients. Pain was
also well tolerated in VAC group patients due to limited
dressing change.

Table 3.
S Author Study design Sar_nple Size of the Parameters Results & Conclusion
No. size ulcer (cms) evaluated
VAC group had increased healing (56% vs
Amstrong and . . I 39% p=0.040).
1 Lavery (2005) (6 RCT multicentric 162 22.3+23.4 Granulation tissue The rate of healing was also further in VAC
group (p=0.005)
a. Ulcer closure, VAC group achieved higher wound closure
2 Blume (2008) ' | RCT multicentric 342 13.5+18.2 b. Surface area rate (53.27 vs 28.9%) with fewer secondary
reduction complications (p=0.035)
a. Granulation o . .
Nather. A (2010) Prospective tissue 100% granulation and bgcterlal clearance _at
3 14 . 11 23.1-35.8 . the end of therapy. Healing was achieved in
(4] single centre b. Bacterial
all wounds
clearance
a Wou_nd closure Wound healing faster in VAC group
4 McCallon (2000) RCT 10 Not clear time (22.8+17.4 days vs 42.8 + 32.5 days for
(1] Single centre b. Wound surface OELLA 08y 0% 9.0 fay
area control group)
. VAC group had faster granulation (65 days
RCT L Gr._anulatlon vs 98 days) p=0.005. More rapid infection
Luca Dalla Paola . Not tissue
5 (2010) 47 (Study-11) Single 130 mentioned 2 Infection . clearance
centre ’ 10 days vis 19 days p=0.05 and better graft
clearance
take rate
Mark T. Eginton RCT cross over Length Wound depth and VAC resulted in a greater wound size
6 (2003) 131 aifter 2 weeks 6 77+1.6 cm wound volume compared to moist dressing
single centre with 3.5+0.6
L hélfezgiuo' of Cost of VAC and conventional dressing was
7 Vaidhya (2015) RCT 60 Size > 2 M g Rs.3,750 and 7000 respectively cost of
[9] ; . Mean days of . - S .
single centre 10 cms dressing conventional dressing will increasing
3. Cost of dressing significantly by hospital stay
Faster rate of disappearance of discharge
1. Wound was seen in VAC group only 13.33% in 71
. RCT discharge and 81" week as compared to 33.33% and
[18] .
8 Nain (2011) single centre 30 50-200 cms 2. Wound size 26.67%.
3. Bacterial load 40% of the cultures in VAC group had no
growth as 20% in control group
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wound healing after VAC therapy with mean reduction of size
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International authors as shown in Table 3.

Management of wound bed and good healthy granulation tissue
in the bed prevent wound complications thereby preventing
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dressing in our study showed comparable wound reduction with
an average wound size reduction of around 9.53 cms over the
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Conclusion

VAC therapy is newer and a safe method of treatment for
Diabetic Foot Ulcers.

There is faster wound healing, good graft and flap take and
lesser duration of hospital stay with minimal or no
complications. So it is efficacious in the treatment for diabetic
foot ulcers.
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