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ABSTRACT

Obijective: To assess the effectiveness of vacuum assisted closure (VAC) dressing as a pretreatment of spilt
thickness skin grafting versus routine normal saline dressings.

Study Design: Randomized control study

Place and Duration of Study: This study was conducted at the Department of Plastic and Reconstructive Surgery,
Liaquat National Hospital, Karachi from June-December, 2017.

Materials and Methods: All patient fulfilling the inclusion and exclusion criteria were asked for a consent and
enrolled in the study. Patient of either sex, age, from 20 — 50 years with traumatic and post-surgical acute wounds
(within a week) on upper or lower limbs only, requiring split thickness skin grafting were included in the study.
Statistical package for social sciences (SPSS) version 18 was used for data analysis. Chi-square test was used for
significant co-relations with 95% confidence interval.

Results: A total of 92 patients with traumatic and post-surgical acute wound requiring spilt thickness skin grafting
were included in this study. Forty six in group A were treated by vacuum assisted closure (VAS) and 46 were treated
with normal saline Effectiveness was significantly higher in group A than group B (80.4% vs. 56.5%; p=0.014).
Conclusion: Split-thickness skin grafting provides a simple one-stage reconstructive option for skin and soft tissue
defects. The use of VAC therapy is an effective and a safe adjunct to conventional treatment modalities for the
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INTRODUCTION

Wound has been a challenge for healers since ancient
times. Usually open wound is managed with repeated
dressings and multiple debridements. In complex
wounds with soft tissue loss, healing can occur by
secondary intention or augmented with grafts or flaps?.
Among this skin grafting has been one of the oldest
armamentarium of surgeon for the wounds which
cannot be close primarily?*4. Wounds with tissue loss if
allowed to heal by secondary Intention without skin
grafting demonstrate greater degree of contracture and
are more prone to hypertrophic scarring®.

Skin graft requires a vascular bed and will seldom take
in expose bone, cartilage or tendon devoid of their
periosteal, perichondrium or paratenon. The major
causes of skin graft loss are the result of the formation
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of seroma or hematoma under the graft that interferes
directly with the imbibitions and revascularization
process, and the infection of the graft that frequently
leads to partial or total graft loss®S. So graft take can be
facilitated by different techniques like tie-over bolster
dressings, quilting stitch and vacuum assisted closure
therapy. Among these, vacuum-assisted closure (VAC)
therapy is a new modality of managing open wound. It
is an effective and inexpensive treatment for acute and
chronic wounds and is being used increasingly in all
surgical specialties®. The use of vacuum assisted
closure therapy in dressing of split skin grafts has been
shown to promote healing by a number of mechanisms,
including reducing interstitial edema, promoting
angiogenesis and by opposing bacterial colonization’.
Normally, the vacuum assisted closure therapy is
recommended for treatment of traumatic wounds,
diabetic wounds, pressure and venous ulcers but its use,
to minimize interstitial fluid and hematoma before
grafting to prevent the graft loss is very limitedly
addressed'®. The only study that come across by Saaiq
M, et al. showed a significant improvement in graft take
(>95%) in patients who were dressed with VAC
therapy as compared to 18% of the patients who were
dressed with routine dressing (with normal saline) prior
to grafting. There is lack of literature on this topic as
the sample had unequal number of patients in both
groups.


http://www.ncbi.nlm.nih.gov/pubmed?term=Saaiq%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20943111
http://www.ncbi.nlm.nih.gov/pubmed?term=Saaiq%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20943111
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MATERIALS AND METHODS

This is a randomized control trial conducted at the
department of Plastic and Reconstructive surgery,
Liaquat National Hospital, Karachi over a period of 6
months from June — December, 2017. Patient of either
sex, age, from 20 — 50 years with traumatic and post-
surgical acute wounds (within a week) on upper or
lower limbs only, requiring split thickness skin grafting
were included in the study. The following patients were
excluded from selection
1. Deep wounds with exposed bone, neuro-vascular
structure or tendon

2. Wounds with positive bacterial culture and
sensitivity prior to grafting.

3. Patient with co-morbidities.

4. Patient with impair wound healing (e.g.
chemotherapy, corticosteroids, or local irradiation
therapy).

5. Wounds involving joints (due to difficulty in VAC
dressing application).

Informed and written consent was taken. The patients
were randomly allocated in two groups (Group A and
B) using lottery method. In Group A, 46 patients were
applied Vacuum Assisted Closure (VAC) dressing 10
days prior to split thickness grafting. The VAC sponge
was cut to match the contour of the wound and then
secured to the surrounding skin using an adherent,
occlusive dressing. The VAC dressing was placed at
continuous -125 mm Hg pressure. VAC dressing was
changed on every third day for ten days. In Group B, 46
patients were dressed daily with the routine 0.9%
normal saline soaked gauze. The dressings in both
groups were removed after 10 days. The length and
width of the wound was measured with a ruler for the
area of wound prior to grafting. Split thickness skin
grafting was done using Watson knife, which was
meshed using a Derma carrier of 1x1.5. The STSG was
secured to the recipient site using circumferential
staples, followed by placement of a non-adherent
paraffin gauze dressing. During the postoperative
period, attempts were made to keep the affected area
immobilized by bed rest or a splint. The graft was
checked at 5" post-operative day and the wound was
evaluated by using a ruler for grafted area [Length (cm)
x breadth (cm) = area (cm?)]. The percentage of grafted
area was taken by dividing the grafted area by the total
wound area multiplying by 100 [Grafted area
percentage: grafted area cm? / wound area cm? x 100].
Assessment of graft take was done by a single
consultant surgeon and only > 95% of graft take was
considered as “effective”. All data will be collected in
pre designed proforma by principle investigator. To
minimize bias all patients were managed by a senior
investigator for grafting, who was unaware of the study
group of the patients.

Statistical package for social sciences (SPSS) version
18 was used for data analysis. Chi-square test was used
for significant co-relations with 95% confidence
interval.

RESULTS

Ninety two patients with traumatic and post-surgical
acute wounds requiring spilt thickness skin grafting
were included in this study. Patients were randomly
allocated into two groups. Forty six patients in group A
were treated by vacuum assisted closure (VAS) and 46
were treated with normal saline. In both groups, 31 to
40 years of age patients were commonly. The average
age of the patients was 37.14 + 6.76 years (table ). Out
of 92 patients, 40(43.5%) were male and 52(56.5%)
were female, with 25 (54.3%) males in group A as
compared to 15 (34.6%) in group B, while 21 (45.6%)
females in group A versus 31 (67.3%) in group B.
Regarding etiology of wound, trauma was observed in
33 (35.9%) cases and post surgical defect was observed
in 59 (64.1%) patients (figure 1). Fifty four (31 in group
A vs 23 in group B) patients had wounds on upper limb
as compared to 38 (15 vs 23 in group A and B,
respectively) on lower limbs.

Table No.l: Characteristics of patients with respect
to groups (n=92)

Group A | Group B
Variables (VAC (Normal Mean +
Dressing) | Saline) SD
(n=46) (n=46)
Age (years) 35.85 + 38.43 37.14 +
gely 6.73 6.62 6.76
Size of Wound 19.33 % 19.37 £ 19.35 +
(cm) 5.59 4.45 5.03
Duration of 476 £ 457 + 4,66 +
wound (days) 1.33 1.39 1.43
Groups
Boors oo
60%
27
58.70%
§ 40% 19
& 41.30%
14
30.43%
20%
0% T T
Trauma Post Surgical Defect
Etiology

Figure No.l: Etiology of the patients with respect to
groups (n=92)
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Table No.2: Effectiveness of group A versus group B
(n=92).

Group A | Group B
?;Egt (VAC (Normal Total P-
~gsv, | Dressing) | Saline) | (n=92) | Value*
- (n=46) (n=46)
Yes 37 26 63
(80.4%) (56.5%) | (68.5%)
9 29 0.014
0,
No (19.6%) 20(43.5%) (31.5%)

*Chi-Square test

Effectiveness was defined as graft take >95% of the
surface area, which was significantly higher in group A
than group B (80.4% vs. 56.5%; p-value: 0.014) as
shown in table Il. Effectiveness was significant for
vacuum dressings in those cases whose duration of
wound was 1-4 days (p=0.036), wounds after previous
surgery (p-value: 0.039) and was irrespective to the size
of wound (P-value: 0.02). No significant difference was
observed between groups for lower and upper limbs (p-
value: 0.80).

DISCUSSION

Vacuum-assisted closure (VAC) therapy is a new
modality of managing open wounds which is taking its
place as an effective and inexpensive treatment for
acute and chronic wounds and is being used
increasingly in all surgical specialties'®.

In this present study the mean age of the patients was
37.14 + 6.76 years. Out of 92 patients, 40 (43.5%)
were male and 52 (56.5%) were female. In a study by
Saaiq et al' in 100 patients, 86 (86%) were males. The
age ranged from 13-65 years, with a mean of
33.07£13.60 years.

A number of adjuvant therapies such as use of skin
substitutes, growth factors and hyperbaric oxygen have
been employed to expedite wound healing. VAC
therapy was found as a better alternative in this regard
as it is more economical and safer'?. The present
findings are in conformity with those of other published
studies'?4, We observed graft take of >95% if vacuum
assisted closure (VAC) dressing was used as a
pretreatment for wounds requiring spilt thickness skin
grafting versus routine normal saline dressing. The
effectiveness was significantly high in group A than
group B (80.4% vs. 56.5%; p-value: 0.014). Several
published studies have successfully used VAC
dressings for securing skin grafts postoperatively,
especially in wounds with exudative, irregular, or
mobile recipient beds and in difficult anatomic
locations. It has been reported to stabilize the skin graft
and conform it well to the shape of recipient bed,
remove edema fluid, decrease bacterial counts, and
provide a secured dressing. All these factors further
improve the graft survival and reduce the need for
repeat skin grafting®>7,

Effectiveness was significant between groups in those
cases whose duration of wound was 1 to 4 days
(p=0.036) and in post-surgical wounds (p=0.039). Other
published studies have also shown fast healing with
VAC therapy'®®, A variety of factors have been
described to account for the accelerated healing. VAC
therapy decontaminates the wound and removes surface
off exudates, which contain large amounts of proteases.
Fluid removal helps with localized edema that
otherwise cause an increase in interstitial pressure with
consequent  occlusion of microvasculature and
lymphatics, decreased nutrient, and oxygen delivery 8.
Protein degradation enzyme is released with metabolic
waste  accumulation and  increased  bacterial
colonization, which causes capillary damage and
hypoxia. Vacuum therapy also provides a moist
environment for granulation tissue formation, which
allows for faster re-epithelialization of the wound
surface. Angiogenesis is stimulated, which improves
tissue oxygenation and tissue reconstruction???,
Micromechanical forces exerted on wound surface by
low pressure suction are also important. This
mechanism  mimics  the  stretch-induced  cell
proliferation typically operative in tissue expansion
phenomenon seen elsewhere in the body? 24,

Split-thickness skin grafting is simple to perform and
has a low morbidity. Owing to its low cost, VAC
therapy can provide an economical alternative to the
other available costly local wound management
measures. Such economic implications of wound
management are particularly important in the context of
our poor patients. Cost effectiveness has also been
reported in terms of shortened hospital stays, and

decreased overall medical cost in the published
literature>%,
CONCLUSION

Split-thickness skin grafting (STSG) provides a simple
one-stage reconstructive option for skin and soft tissue
defects. The use of VAC therapy is an effective and
safe adjunct to conventional and established treatment
modalities for the management of wound infection.
VAC therapy should be employed in the pre-treatment
of wounds planned to be reconstructed with STSG,
given its significant advantages in the wound bed
preparation compared with traditional normal saline
gauze dressings.
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