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Purpose: Partial necrosis of skin flaps remains a
substantial problem in reconstructive surgery. We inves-
tigated the potential use of an adenovirus vector en-
coding the VEGF, COMP-angiopoietin-1 gene In an
attempt to promote the viability of the inferior epigastric
artery flap in a rat model.

Methods: Three by six cm lower abdominal transverse
skin flaps, supplied only by the left inferior epigastric
artery, were designed. After skin flap elevation, the
adenovirus VEGF and adenovirus COMP-angiopoietin-1
were injected into the distal portion of the flap, which
has a high tendency of developing flap ischemia. Control
animals were injected with the same volume of normal
saline. On 3. 7 and 14 days after the flap elevation, the
flap survival and vascularization were assessed using
Visitrak digital®, CD31 immunohistochemistry in addition
to evaluating the general histological characteristics.

Results: There was a significant increase in the
mean percentage of flap viability by 89.8%, 91.1% and
94.8% in flaps transfected with adenovirus VEGF, COMP-
angiopoietin-1, coadministraion of VEGF and COMP-
angiopoietin-1 at seven days, and by 95.6%, 94.8% and
096.3% at 14 days. Histological assessment revealed that
there were more blood vessels formed after adenovirus
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with VEGF, COMP-angiopoietin-1 or VEGF plus COMP-
angiopoietin-1 than with adenovirus Lac Z

Conclusion: The results of this study suggest that
adenovirus-mediated VEGF, COMP-angiopoietin-1 gene
therapy, promote therapeutic angiogenesis in patients
that undergo reconstructive procedures.
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Fig. 1. Schematic diagram of the skin flaps supplied by
only the left epigastric artery.
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Fig. 4. Detection of adenovirus Lac Z{X- g}l staining, x 200). Lac Z staining of a control skin flap (Left), and the blue color
of the positive staining with the adenovirus Lac Z (Right) treated flap.

control

Fig. 5. A comparison of epigastric skin flap viability at 7 and 14 days after treatment, showing increased survival of the

flaps in the adenovirus VEGF and COMP-Angl treated groups.
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Fig. 6. A comparison of the values for the mean percent
arca of flap survival among the different groups. Adeno-
virus VEGF and COMP-Angl treated vs. Lac Z, p* <0.05
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Fig. 7. Effect of adenovirus VEGF and COMP-Angl on vascular remodeling of the skin flaps at 3 days after treatment
(Hematoxylin and eosin stain, x 200) (Above, left) control, (Above, center) Lac Z, (Above, right) adenovirus VEGF, (Below,
left) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Angl treated groups.

Fig. 8. Effect of adenovirus VEGF and COMP-Angl on vascular remodeling of the skin flaps at 7 days after treatment
(Hematoxylin and eosin stain, * 200). (Above, left) control, (Above, center) Lac Z, (Above, right) adenovirus VEGF, (Below,
left) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Angl treated groups.

o] w2 o] = Qch 2008 o)A BAE L] +0.8% YeElRtH(Fig. 7). 78 A|ol= 21z 253+£2.0 (p
5 z4s}9g o 3¥A|o| Ad-VEGF, Ad-COMP-Angl, <0.021), 25.0+4.1(p < 0.021), 23.7 £3.4(p < 0.021)(Fig.
a Ad-VEGF&} Ad-COMP-Angl-& &7 Folgk o 8), 14U #|oll= 27} 23.1 £1.9(p < 0.021), 30.8 £5.2(p <
of| A zkzk 21.5 + 4.2(p < 0.04), 22.08 +4.3(p <0.021), 16.3 0.021), 31.2+4.1(p < 0.021) 2 2Hz= 9 ck(Fig. 9). o) 2T



Fig. 9. Effect of adenovirus VEGF and COMP-Angl on vascular
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remodeling of the skin flaps at 14 days after treatment

(Hematoxylin and eosin stain, x 200). (Above, left) control, (Above, center) Lac Z, (Above, right) adenovirus VEGF, (Below,
left) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Ang1 treated groups.

Table I. Number of Capillaries per Field in the Skin Flap

Control Ad-Lac Z Ad-VEGF Ad-COMP-Angl Ad-VEGF + Ad-COMP-Angl
3 days 13.20 £+ 1.26 13.25 + 341 21.55 + 4.20* 22.08 £ 4.33* 16.33 = 0.81
7 days 14.33 + 2.32 13.25 + 087 2533 + 2.07% 25.08 + 410* 23.75 £+ 3.47*
14 days 12.83 + 2.51 1533 + 3,34 23.17 + 1.93* 30.83 + 5.20* 31.25 + 4.16*
*»<0.05 vs Lac Z; VEGF, vascular endothelial growth factor; COMP-Angl, cartilage oligomeric matrix protein-Angiopoietinl; Ad,

adenovirus.
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Fig. 11. Immunohistochemical analysis of the adenovirus VEGF and COMP-Angl of CD31 expression in the flaps at 3
days after treatment. (Above, left) Negative control, (Above, center) control, (Above, right) Lac Z, (Below, left) adeno-
virus VEGF, (Below, center) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Angl treated

groups.
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Fig. 12. Immunohistochemical analysis of the adenoviral VEGF and COMP-Angl of CD31 expression in the flaps at 7

days after treatment(Above, left) Negative control, (Above, center) control, (Above, right) Lac Z, (Below, left) adenovirus
VEGF, (Above, center) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Angl treated groups.
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Fig. 13. Immunohistochemical analysis of the adenoviral VEGF and COMP-Angl of CD31 expression in the flaps at 14 days
afler treatment. (Above, left) Negative control, (Above, center) control, (Above, right) Lac Z, (Below, left) adenovirus VEGF,
(Below, center) adenovirus COMP-Angl, and (Below, right) adenovirus VEGF and COMP-Angl treated groups.
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