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Abstract: Objective To investigate the effect of closed vacuum drainage combined with heparin irrigation in the treatment of
scald burns with seawater immersion in rabbits. Methods Twenty New Zealand rabbits were subjected to
deep partial-thickness scald burns in 4 regions on the bilateral skin of the spine. The wounds were managed with common
dressing (group A), common dressing after seawater immersion (group B), closed vacuum drainage after seawater immersion
(group C), or closed vacuum drainage combined with heparin irrigation after seawater immersion (group D). Wound effusion
and tissue necrosis were observed at 1, 3, 5 and 7 days after the burns. Tissue samples were collected from the wounds for HE
staining and immunohistochemistry for VEGF and CD31, and the changes of capillary endothelial cells in the wound were
observed using electron microscopy. The water content in the wound tissues was determined, and the wound healing rate was
calculated after the injury. Results Sea water immersion of the wound results in earlier onset of edema and more extensive
tissue necrosis in the scalded rabbits. The mean necrotic area in groups C and D was smaller than that in group B early after
the burns, and vacuum drainage promoted necrotic tissue elimination and accelerated wound healing. Early after the burns,
water content in the tissues increased with time in all the groups and reached the highest level at 3 days, and was significantly
lower in groups C and D than in group B. Pathologically, vascular endothelial cell damage at the wound site was worsened
after seawater immersion. In group D, the basement membrane damage was milder and the endothelial cell membrane
remained intact at the wound site, where new blood vessels occurred at 3 days after the burns, a time earlier than that in the
other 3 groups with also the highest vascular density. Conclusion Closed vacuum drainage combined with heparin irrigation
can relieve edema at the scald wound with seawater immersion, improve microcirculation, accelerate the removal of necrotic
tissue, and promote the growth of new blood vessels.
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Fig.1 General observation of animal 3 days after
scald burns. group B (left) and group D(right). The
wounds were dealed with common dressing (group
A), common dressing after seawater immersion
(group B), vacuum sealing drainage after seawater
immersion (group C), vacuum sealing drainage
combined with heparin irrigation after seawater
immersion (group D).
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Fig.2 Histological changes of the wound tissues in group B (left) and group D (right) 3 days after

scald burns (HE staining, original magnification: x400).
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Fig.3 Electron microscopy the wound tissues in group B (left) and group D (right) 3 days after scald burns.
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Tab.1 Water content in the wound tissues of the 4 groups at different time points (%) (1=20)

Group A B C D Total F P
1d 71.57+0.84™ 76.08+0.81* 74.66+0.54" 74.15+0.59" 74.11+£1.79° 33.110 0.000
3d 76.32+0.69™ 78.78+0.42*° 77.41+0.39™ 75.98+0.60™ 77.12+1.23* 30.780 0.000
5d 73.98+0.72" 75.63+0.42"° 73.72+0.46" 72.04+0.86™ 73.84+1.43° 21.110 0.000
7d 73.20+0.37™ 74.80+0.47* 71.64+0.48™ 70.89+0.64™ 72.63+1.61° 68.400 0.000
Total 73.77+1.86™ 76.32+1.61* 74.36+£2.17* 73.26+2.10™ 74.4312.24 94.070 0.000
F 42.414 48.385 130.527 54.554 236.330
F*=13.670  P*=0.000
P 0.000 0.000 0.000 0.000 0.000

"P<0.05 »s day 1; °P<0.05 vs day 3; “P<0.05 vs day 5; *P<0.05 vs day 7. *P<0.05 s group A; "P<0.05 vs group B; °P<0.05 vs group C; “P<
0.05 vs group D. Group A: Common dressing; Group B: Common dressing after seawater immersion; Group C: Closed vacuum drainage
after seawater immersion; Group D: Closed vacuum drainage combined with heparin irrigation after seawater immersion.
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Tab.2 Microvessel density (MVD)of the 4 groups at each time point (1=20)

Group A B C D Total F P
1d 4.84+1.12 4.72+2.04 5.36+1.52 5.84+1.20 5.19+1.46%* 0.700 0.568
3d 12.20+1.44 7.28+1.00* 16.32+1.10™ 22.48+2.47* 14.57+5.91%* 69.240 0.000
5d 27.36+2.41™ 22.16+1.95* 30.44+2.21™ 38.92+2.43™ 29.72+6.57" 40.200 0.000
7d 27.04+1.80 25.20+3.08* 32.28+2.41™ 39.00+1.85™ 30.88+5.90" 36.160 0.000
Total 17.86+10.08™ 14.84+9.39° 21.10+11.40™ 26.56+14.21™ 20.09+12.02 123.360 0.000
F 203.440 115.789 226.998 297.727 952.750
F*=11.760  P*=0.000
P 0.000 0.000 0.000 0.000 0.000

"P<0.05 vs day 1; *P<0.05 vs day 3; “P<0.05 »s day 5; *P<0.05 vs day 7. *P<0.05 vs group A; °P<0.05 vs group B; °P<0.05 vs group C; ‘P<

0.05 vs group D.
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Tab.3 Wound healing rate of 4 groups at each time point (%, n=20)

Group A B C D Total F P
3d 6.71+0.44™ 5.48+0.42** 7.70+0.52° 8.39+0.44™° 7.07£1.20% 70.140 0.000
5d 15.56+0.50" 12.25+1.31* 18.20+1.01* 20.50+1.04" 16.63+3.28" 52.330 0.000
7d 22.47+1.75"™ 17.460.91* 27.66+1.63™ 35.94+1.81" 25.88+7.16"" 121.580 0.000
14 d 64.04+2.59" 55.94+1.93* 75.75+2.22"™ 82.12+2.01™ 69.46+10.61% 142.930 0.000
Total 27.20+22.61* 22.78+20.15* 32.33+26.76™ 36.74+28.72"° 29.76+24.88 339.480 0.000
F 1261.762 1593.836 2038.562 2427.446 7528.880
F*=51.010  P*=0.000
P 0.000 0.000 0.000 0.000 0.000

"P<0.05 vs day 3; °*P<0.05 vs day 5; “P<0.05 s day 7; *P<0.05 vs day 14. *P<0.05 vs group A; "P<0.05 vs group B; °P<0.05 vs group C; ‘P<

0.05 vs group D.
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