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reated ischemic limbs. Similar findings were noted at 4 weeks postisch-
mia. Furthermore, IRI-induced apoptosis was significantly decreased in
S- treated ischemic limbs (58%–90%) versus ischemic controls.

ONCLUSIONS: Our results demonstrate that HS- completely
revents muscle cell injury in both in vitro and in vivo models of IRI.
hese data validate use of this molecule as a cytoprotectant with

ignificant therapeutic potential in FTT and other conditions asso-
iated with IRI.

aveform optimization of the Vacuum Assisted
losure device
ouglas L Helm MD, Pouya Dastouri MD, Saja Scherer MD,
iorgio Pietramaggiori MD, Dennis P Orgill MD, PhD, FACS
righam and Women’s Hospital, Boston, MA

NTRODUCTION: Using a murine model, we have demonstrated
hat the Vacuum Assisted Closure device (VAC, Kinetics Concepts
nc) transduces micromechanical forces to a wound bed via a sponge
nder continuous suction causing wound proliferation and angio-
enesis. Although widely used in a variety of wounds, including
omplex diabetic wounds, the VAC is largely used to deliver contin-
ous suction without variation or pattern to the applied force. In this
tudy, we evaluated whether modulating the waveform changes gran-
lation tissue formation, cellular proliferation, or angiogenesis.

ETHODS: Full-thickness wounds were made in male diabetic
ice (C57BL/KsJ-Lepr db) and treated with the VAC device with 6

ifferent modalities: square waveforms of 125 mm Hg suction for 2
inutes alternating with 50 mm Hg suction for 2 minutes, 5 min-

tes, or 10 minutes; sinusoidal waveform with 3.5 minutes at 125
m Hg followed by 3.5 minutes of 50 mm Hg suction; continuous

uction at 125 mm Hg or non-treated with an occlusive dressing
lone. Eight mice per group were wounded and following 7 days of
reatment wounds were evaluated by quantifying the depth of gran-
lation tissue, new cell proliferation using the nuclear marker ki67,
nd angiogenesis using the endothelial cell marker CD31.

ESULTS: The continuous and sinusoidal waveform treatment in-
uced the highest cellular proliferation rates, angiogenesis, and gran-
lation tissue depth compared with controls. Decreasing square
aveform frequency had a trend toward increased cell proliferation,

ngiogenesis, and granulation tissue depth.

ONCLUSIONS: Waveform modulation appears to have a minor
ffect on granulation tissue formation, angiogenesis, and prolifera-
ion in our diabetic mouse model.

besity impairs wound healing via a vasculogenic
echanism

da Janelle Wagner MD, Robert J Allen MD, Phuong D Nguyen MD,
dward H Davidson MA, MBBS, John P Tutela MD,
rlando Canizares MD, Pierre B Saadeh MD, FACS,

tephen M Warren MD, FACS
ew York University, New York, NY

NTRODUCTION: Obesity is an epidemic. Since bone marrow–

erived endothelial progenitor cells (EPCs) are responsible for 35% t
f new blood vessel formation in healing wounds, we hypothesize
hat impaired wound healing in nondiabetic obesity is due to EPC
ysfunction.

ETHODS: Peripheral blood was obtained from nondiabetic obese
atients (BMI � 30, n � 10), and nonobese controls (BMI � 30,
� 10). EPCs were isolated, and in vitro adhesion, migration, and

roliferation assays were performed. In vivo, we created 6-mm
tented wounds on nondiabetic, obese mice (TallyHo/JngJ, n � 5)
nd nonobese controls (C57Bl/6, n � 5). Wound healing was as-
essed photometrically on days 0, 7, 10, and 14. Time to closure was
efined as the time to complete re-epithelialization of the wound
ed. Wound area was calculated as a percentage of the original
ound.

ESULTS: EPCs from obese humans (EPC-ob) had impaired ad-
esion to collagen-coated slides compared with nonobese human
PCs (EPC-n) (92 � 20 cells per LPF vs 137 � 65 cells per LPF;
�0.05). EPC-ob had impaired migration compared with EPC-n
117 � 21 cells per LPF vs 393 � 6 cells per LPF; p�0.02). EPC-ob
ad impaired proliferation compared with EPC-n (179 � 15 RFU vs
05 � 63 RFU; p�.0001). Obese mice wound healing was delayed
y 42%. Wounds of obese mice demonstrated decreased new blood
essel formation (3 � 2 per HPF vs 9 � 2 per HPF).

ONCLUSIONS: Our data implicate EPC dysfunction as a possible
echanism behind impaired wound healing in obesity. Ongoing

xperiments are exploring therapeutic strategies for wound healing in
besity.

arly detection of complete venous occlusion in a
odent and swine pedicle flap model using
odulated imaging, a new novel multispectral

maging technique
ichael R Pharaon MD, Thomas Scholz MD, Scott Bogdanoff,
avid Cuccia PhD, Anthony J Durkin PhD,
avid B Hoyt MD, FACS, Gregory RD Evans MD, FACS
niversity of California, Irvine, Orange, CA

NTRODUCTION: Venous occlusion after a tissue transfer flap is a
evastating complication that can lead to complete flap loss. We used
new noncontact, noninvasive imaging device developed at the
eckman Laser Institute to monitor flaps.

ETHODS: In this study, bilateral pedicle groin flaps based on the
nferior epigastric vessels were prepared in Wistar Rats (400–500 g),
nd Yorkshire Pigs (25–30 kg). The flaps were imaged at baseline for
0 minutes, followed by selective complete venous occlusion in the
xperimental flap and imaging for 55 minutes. The contralateral flap
erved as a control. The results were analyzed using a Wilcoxon
igned rank t test, as well as a 2-way ANOVA with Bonferroni post-
est to analyze the differences between the control and experimental
laps over the entire time course.

ESULTS: Baseline measurements showed stable results for oxy-
enated hemoglobin, deoxygenated hemoglobin, total hemoglobin,
nd tissue saturation. There were no statistical differences for each of

he above parameters between the control and experimental flaps
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rior to venous occlusion. All 4 measured parameters in both the
odent and swine models became statically different between the
ontrol and experimental flaps over the time course of the experiment
p � 0.05).

ONCLUSIONS: Modulated imaging can be used to quantify and
etect the expected physiological changes that occur after venous
cclusion in tissue transfer flaps. This portable, noncontact, nonin-
asive device may have a high clinical applicability in monitoring
ostoperative patients. Further studies are needed to evaluate the
redictive potential of this technique.

ullulan-collagen hydrogel scaffold as a dermal
ubstitute
ichael G Galvez BA, Victor W Wong MD, Edward I Chang MD,
elanie Major, Lyonel Carre MD,

amalaxmareddy Kandimalla MS, Kirit A Bhatt MD,
ayakumar Rajadas PhD, Michael T Longaker MD, MBA, FACS,
eoffrey C Gurtner MD, FACS
tanford University School of Medicine, Stanford, CA

NTRODUCTION: Acellular dermal matrices are an ideal scaffold
or dermal substitution due to an intact native extracellular matrix.
urrent approaches utilizing engineered biomaterials fail to com-
letely recapitulate dermal architecture. Pullulan, a biocompatible
nd biodegradable polysaccharide, provides a modifiable environ-

ent for cellular incorporation. Here we investigated a pullulan- s
ollagen hydrogel scaffold, micropatterned with fibronectin, as a
unctional dermal substitute.

ETHODS: Pullulan hydrogel and collagen were fabricated by
rosslinking with trisodium trimetaphosphate, and scaffold porosity
as induced by in-gel crystallization of potassium chloride followed
y dissolution. Pore size and ultrastructure were assessed with scan-
ing electron microscopy. Bioscaffolds microprinted with fibronec-
in were seeded with mesenchymal stem cells in vitro, and cellular
nvasion was evaluated by microscopy. Scaffolds were then placed
ntradermally using a novel full-thickness incisional murine model
nd assessed for cellular incorporation, degradation rate, and repli-
ation of native dermal architecture.

ESULTS: Pullulan-collagen hydrogel scaffolds displayed excellent
echanical properties and consistent porosity and pore size. Potas-

ium chloride crystallization promoted reticular domain formation
ithin the hydrogel. In vitro, mesenchymal stem cells were sustained
ithin the constructs, particularly in the presence of fibronectin. In
ivo, bioscaffolds implanted into full-thickness incisions replicated
he dermal architecture of unwounded skin and contained viable
ellular elements on microscopic examination.

ONCLUSIONS: Pullulan-collagen hydrogels successfully replicate
ermal architecture in vivo and support the incorporation of stem
ells and wound repair elements. This highly modifiable bioscaffold
s a promising dermal substitute for tissue engineering and recon-

truction of human skin.




