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The clinical observation and experimental study of negative pressure

wound therapy on the survival of skin grafts
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ABSTRACT Objective: To observe the clinical effects of negative-pressure wound therapy (NPWT) on skin grafts after blade-thick-
ness free skin grafting, investigate the affect and mechanism of NPWT on the survival of skin. Methods: Sixty-five patients with injuries
of skin, which were divided into NPWT group (group I, n=35) and conventional treatment (CT) group (group II, n=30) according to the
different postoperative treatment. Free skins of patients in group I were fixed with continuous suction after skin grafting, and patients in
group II were fixed with tie-over bolster dressing. Twenty mice were divided into NPWT group (experimental group, n=10) and conven-
tional treatment group (control group, n=10) according to the different postoperative treatment. Free skins of mice in experimental group
were fixed with continuous suction after skin grafting, and mice in control group were fixed with tie-over bolster dressing. Mice were sac-
rificed on postoperative days 5, harvested tissues were observed in general and processed for immunohistochemical staining based on
vessel density (CD31). Results :The time for skin grafts to survival in group I was shorter than that of group II (P <0.01), the duration of
postoperative period of patients in group I were obviously less than those of group II (P <0.01), and the costs of antibiotics and dressings
in group I were less than those of group II (P<0.01). The number of capillaries in experimental group was much more than that of control
group (P<0.05). Conclusions: Compared with tie-over bolster dressing, negative pressure wound theprapy can shorten the survival dura-
tion of skin grafts, lessen the duration of hospitalization, reduce the use of antibiotics and dressings, promote the proliferation of capillar-
ies and enhance the survival ratio of skin grafts.
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Fig.1(a) Vascular endothelial cell staining of experimental group Fig.1(b) Vascular endothelial cell staining of Control group
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3A 3B 26 3C NPWT 3D 7 100%
3C NPWT after the skin grafting
3A alot of necrotic tissue, 3B Twenty-six days after treatment, 3D Removed the device, 100% skin
contamination most area saw the granulation tissue survived
1
Tab 1 Comparison of general information before sugery
Numerber Hb(g/L) History of ) History of Positive
group age Albumin History of ) o
of cases smoke ) vascular bacterial antibiotics
diabetes
surgery cuture
I 35 4891+ 16.21 3557+ 291  125.57+ 11.00 12 9 4 30 29
I 30 5377+ 1433 36.93% 328  125.80% 12.10 10 7 5 28 24

2

Tab 2 Comparison of the causes of wounds

causes of wounds

cm? area of the

group number of cases
wound trauma burns .
postoperative wound problems
I 35 70+ 42 18 12 5
I 30 64+ 43 16 7 7
3 5
Tab 3 General observation and survival ratio of skin grafts in the fifth day after surgery
. effusion % ratio of
group color texture bilsters necrosis .
or hematoma survival
) normal soft none none point sheet 80.59+ 10.30*
experimental group
control . partial )
light brown none yes point sheet 71.46% 10.68
group tough
*P<<0.05
Note: *¥P<0.05, experimental group vs control group
4 5
Tab 4 Comparison of number of capillaries in the fifth day
group number of capillaries
experimental group 10.80% 1.64*
control group 8.10% 2.11

*P<<0.05

Note: *P<0.05, experimental group vs control group
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Tab 5 Comparison of duration of treatment, times of changing dressings and costs of hospitalization

number of d costs of treatment after surgery
group postoperative ) )
cases duration antibiotics dressings total cost times of dressings
I 35 10.83+ 0.82* 1865.71% 164.39*  259.14+ 25.82*  7357. 1% 514.4** 3.11% 0.32*
11 30 15.5% 1.11 2700+ 221.28 362.67+ 54.52 7123.3% 612.7 4.53% 0.68
II *P<<0.01 1 1T 1 I I I
I **P>0.05
Note: *P<0.01, group I vs group II
**P>0.05, group I vs group II
6 N

Tab 6 Comparison of duration of skin survival and survival rate

d
f
group number o duration of skin the numbers and percentage of the skin survival
cases ) survival rate
survival >99% 99%-90% <90%
I 35 6.34+ 0.87* 28 80% 5 14.3% 2 5.7% 98.14% 3.60%
11 30 11.20+ 1.65 20 66.7% 7 23.3% 3 10% 96.80% 4.66%
I *P<<0.01 T 1T
Note: ¥*P<0.01, group I vs group II
3 N
° NPWT
48
48 NPWT
4~5 .
° 24~48
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