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The efficacy of

alternating infusion of oxygen

with or without normal saline on

cyclic negative pressure wound therapy
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@ A o), F, Qol, WA, 23

LxWxD: 4.1x35x0.0cm® LxWxD: 44x42x01cm? LxWxD: 42x34x02cm* LxWxD: 37x35x01cm*
P 1.2 cm2 o 16.0 em® L. 12.5 cm® oix: 1.8 em
L 0.4 cm* o) 0.8 cm® LB 14em® ) 0.5 cm*

a9 14. 248 FTEA Group [ (O) A2l do], &, Zo], ¥z, i

(A - Pig 1, B - Pig 2, C - Pig 3, D — Pig 4)

LxWxD: 41x26x00cm® LxWxD: 39x27x0.1cm* LxWxD: 26x1.9x00cm® LxWxD: 35x32x0.1em?
o 7.9 cme oy 7.8 cm i 42cm? oy 10.1 cm?®
s 0.2 cm* s 0.4em® 2o 00cm® LB 0.4 cm*
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i 8.1cm® oy 102cm? o 6.0 cm? ey 10.2 em?
£ H 0.5 cm® g0 0.4 cm* B 0.0 cm® L 0.2 cm®

9 16 A¥ F5 A Group III (Sal 02) 2] Hol, &, Zlo], W3, 51

(A - Pig 1, B~ Pig 2, C - Pig 3, D - Pig 4
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Wound Mode| Dimension (cii) Depth (cm) Volume (an’)
Group 1 (C) avg 11.76 0.11 0.68
Group II (O2) avg 8.81 0.05 0.26
Group III (Sal O2) avg 9.14 0.08 0.38
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Wound dimension
M Group | C O Group Il O2 M Group Il Sal 02

16 | |
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Wound dimension ()

79 17. Group ¥ HF g WA,

Al 1% XFe] wound dimension & SAACE {3k Zfo]E H At (p value
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1% 22. H&E staining of Group I (C), Group II (0O2), Group I (Sal O2).
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% 24. CD31 staining of Group I (C), Group II (O2), Group I (Sal 02)

CD 31 A4lolA £ W& 2244 Group | (O 7 layer o] 2 AjHoz
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FEQF
The efficacy of alternating infusion of oxygen with or without

normal saline on cyclic negative pressure wound therapy

The concept of negative pressure wound therapy (NPWT) was introduced in the

late 1980s and was commercialized with FDA approval (KCI VAC®) in 1995. Since

then, it has been widely used in the treatment of various wounds including trauma,

open wounds, pressure ulcers, diabetic foot and venous ulcers that are difficult

to treat in a short time with conventional dressings.

However, there have been controversies that the NPWT may cause a decrease

in perfusion while collapsing blood vessel and increasing only the rate of blood

flow, which can worsen the ischemic state of the wound. To avoid these

drawbacks, several modes of NPWT including intermittent, cyclic and NPWT with

instillation have been applied. However, all these NPWT modes (intermittent,
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cyclic, NPWTi) have no clear evidences with regards to the influence on the

wound and peri-wound perfusion as well as wound healing itself.

The purpose of this study was to verify the efficacy of alternating infusion of

oxygen, well known to form granulation tissue and to facilitate epithelialization

by improving cell function and neovascularization during wound healing, with or

without normal saline on cyclic NPWT.

With generating 6 whole layer skin defects of 5 x 5 cm at 5 cm intervals on the

back of four 20 -25 kg Yorkshire pigs of 8 weeks old, cyclic NPWT alone was

applied on 2 wounds of Group I as a control. Periodic oxygen infusion with cyclic

NPWT was performed on 2 wounds of Group II, and periodic oxygen with normal

saline infusion was made on 2 wounds of Group IIl. Depth, dimension, and volume

of wounds were evaluated with inSight® (eKare Inc. USA) in 2 weeks. PeriScan
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PIM 3 System estimated the perfusion amount of the wounds and the peri-wounds

of 6 X 6 cm area. Statistically significant decrease of the dimension and the

volume of wound was found in Group II (O2) and Group Il (Sal O2) compared to

the control group. The amount of perfusion on the wound and the peri-wound

revealed no significant difference among three groups. The histological findings

of H & E, MT staining of Group II & Il showed stable granulation growth onto

the epithelium and abundant collagen growth. Immunohistochemical staining of ki

67 and CD 31 in Group I & III revealed proliferation of wound healing cells and

high endothelial cell ratios in the vicinity of epidermis.

In conclusion, oxygen with or without saline infusion on cyclic NPWT reduced the

area and volume of wound and enhanced wound healing irrespective of perfusion.

Key words: negative pressure wound therapy, cyclic mode, oxygen, normal saline,

wound healing, perfusion
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