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Background
• One possible mechanism of exuberant 

granulation tissue (EGT) formation is persistence 
of local hypoxia.1

• Transcutaneous carbon dioxide therapy (CDT) 
may be beneficial for improving local oxygen 
saturation by causing release of oxygen from 
hemoglobin mediated by the Bohr effect.2,3

• The Air·Jector Vet® is a transcutaneous carbon 
dioxide delivery system designed for the equine 
distal limb.

Objectives & Hypotheses
• The objective was to evaluate the effect of CDT 

on wound healing and skin graft acceptance in 
the horse. 

• We hypothesized that CDT would result in a 
faster rate of healing with decreased EGT, and 
that CDT would result in no detrimental effect on 
skin graft acceptance rate. 

• We hypothesized that CDT would improve 
histologic scores for inflammation, 
epithelialization, angiogenesis and fibrosis.

Methods
• One forelimb of each horse (n = 6) received CDT and the other 

served as the control.
• Three full thickness wounds were created on the dorsal metacarpi 

(Fig 1). 
• CDT treatments were performed on days 1-5 and 7-14.
• Punch skin grafts were performed on the larger wounds at day 7. 
• Wounds were assessed by a blinded observer to determine 

granulation tissue grade and graft acceptance.4

• Biopsies obtained on days 7 and 14 were evaluated by a blinded 
pathologist using a grading system.5

• Digital images were used to measure wound area over time and 
thus calculate rate of healing. 

• Statistical analysis - mixed effects logistic regression.

Results
• Significantly higher degree of angiogenesis in treated wounds    

(Fig 3) (p = 0.003). 
• Trend towards faster rate of healing in treated wounds 

(p = 0.064).
• No difference in skin graft acceptance rate between groups. 

Overall skin graft acceptance rate was high (84%).
• No significant difference in granulation tissue grade, 

inflammation, epithelialization, or fibrosis.

Discussion
• The use of CDT increased angiogenesis and healing rate. It 

may be beneficial for the treatment of distal limb wounds.
• No adverse effect was seen on graft acceptance rate, 

inflammation, epithelialization, or fibrosis.
• Subjectively, treated wounds had a smaller volume of 

granulation tissue (Fig 2), although this difference could 
not be captured by the granulation tissue grading scale or 
two-dimensional imaging used. 

• Limitations include treatments only being performed 
during the inflammatory and proliferative phases of 
healing, and there may have been a systemic effect of CDT 
on the control limb.
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FIGURE 1   

Left, Photograph of surgically created 
wounds (1.5 x 1.5 cm wounds proximal 
and distal, 3 x 6 cm wound centrally) 
on the dorsal metacarpus on day zero.

Right, Photograph of the AirCover
chambers in place and inflated with 
CO2 in the treated limb and room air in 
the control.

FIGURE 3. H&E stained photomicrographs of a treated (A) and untreated control (B) wound (day 7). A. 
Treated wounds showed relatively increased angiogenesis with frequent small vascular profiles forming 
lumens containing erythrocytes (asterisks) embedded in a loose stroma admixed with inflammatory cells 
including lymphocytes, neutrophils and rare eosinophils. Scale bar = 50µm. Higher magnification inset 
shows capillaries lined by plump endothelium with luminal diameter approximately the size of an 
erythrocyte (arrows). Mesenchymal cells undergoing mitoses are frequent (arrowhead) B. Untreated 
wounds showed relatively less angiogenesis with rare small vascular profiles containing erythrocytes 
(asterisk) embedded in a predominant fibrinous exudate (F). Higher magnification inset shows rare 
spindle-shaped fibroblasts (arrow) admixed with inflammatory cells including lymphocytes and 
neutrophils. Scale bar = 20µm.

A B B FIGURE 2

Comparison of treatment (A) 
and control (B) wounds. Treated 
wounds had a healthier 
appearance of granulation 
tissue and decreased 
granulation tissue volume 
subjectively.
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