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Injection of Stromal Vascular Fraction Plus Platelet-Rich
Plasma in a Non-Healing Decubitus
Ulcer
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Abstract

Non-healing decubitus ulcers can be challenging to treat and may of-
ten progress to other life-threatening complications. Significant tis-
sue damage is present in stage 3/4 wounds and treatment options can
be limited or present additional risks. Applications of regenerative
medicine and stem cell therapy are rapidly expanding in particular in
the field of non-healing wounds. Adipose tissue is a rich source of au-
tologous stem cells which can be easily isolated in an outpatient visit.
The population of cells collected from fat after the adipocytes (fat
cells) are removed via centrifugation is called stromal vascular frac-
tion (SVF) and contains mesenchymal/adipose stem cells, fibroblasts,
pericytes, endothelial/progenitor cells and more. Adipose tissue is
collected under local anesthesia via cannula and SVF is separated via
centrifugation after enzyme digestion. In addition, peripheral blood
can be centrifuged to collect platelet-rich plasma (PRP) which con-
tains a mixture of cytokines/growth factors. Here we present a first in
man case study of a single injection of SVF and PRP into a chronic
non-healing stage 3 ulcer in a patient with an incomplete spinal cord
injury. After removing approximately 60 mL of fat tissue, the SVF
was isolated and resuspended in approximately 5 mL of PRP for local
administration in the non-healing wound. The wound was monitored
and tracked with imaging and the patient was tracked for quality of
life parameters as well as safety (adverse events). No complications
or other safety events were reported either during the procedure or in
the months following the procedure. The patient reported reduction
of pain consistent with wound healing and a willingness to repeat
therapies if required. The healing stage 3 pressure injury showed clear
re-epithelialization. Based on this case study, a feasible treatment plan
to promote healing for stage 3 and 4 decubitus ulcers could be a single
injection of SVF plus PRP.
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Introduction

A decubitus ulcer is a wound on the skin also known as a pres-
sure ulcer. Decubitus ulcers typically occur over bony skin such
as the buttocks. These wounds can be common in spinal cord
injury patients with limited mobility. The number of patients
with pressure ulcers is estimated to be approximately 1.3 - 3
million in the USA and the number of hospitalized patients has
increased by more than 75% between 1993 and 2006 [1]. Pres-
sure ulcers can be classified according to four stages. Stage 1 is
discolored but not broken skin. Stage 2 is a shallow open red-
pink wound and may have a blister. Stage 3 manifests as a full
thickness loss of skin with visible adipose tissue. Stage 4 is full
thickness skin and tissue loss with exposed muscle and bone [2].

Mesenchymal/multipotential stem cells or MSCs are
thought to have regenerative capacity and can be isolated from
a variety of tissue sources including adipose or fat tissue [3-5].
Adipose-derived stem cells (ADSCs) are MSCs which have
been collected from fat. Easily accessible subcutaneous fat from
the abdomen or the flanks can be collected via mini-lipoaspi-
ration and contains high amounts of ADSCs [6]. Both ADSCs
and MSCs are multi-potential cells with ability to differentiate
into bone, cartilage, muscle and fat and can be expanded in cul-
ture. The expression of different cytokines and growth factors
by these cells is thought to be part of a healing cascade and new
blood vessel formation. By stimulating a local inflammation pro-
cess and immunomodulatory/paracrine response, this signaling
can enable the repair of damaged tissue [7, 8]. MSCs/ADSCs
are currently being considered in various diseases and injuries
[5, 9]. The exploitation of stem cells ability to promote a heal-
ing cascade is a new paradigm in medicine. The cells are anti-
inflammatory and promote angiogenesis [10, 11]. This complex
signaling process causes the homing of other cells to the area to
repair damaged tissue and regeneration occurs.

The stromal vascular fraction (SVF) is the mixture of cells
from adipose tissue collected via mini-lipoaspiration after the
adipocytes (fat cells) have been depleted. The remaining cells
include a large percentage of ADSCs. The population is known
to have a large percentage of CD34" cells which have a role in
angiogenesis and vasculogenesis [12]. CD34 is a protein ex-
pressed on the cellular membrane of ADSCs and pericytes. Fat
tissue has a network of microvessels and capillaries which are
rich in pericytes [13, 14].

It is believed that these cells help to build and maintain
an endothelial network. Because SVF contains a variety of re-
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generative cells and growth factors and can be offered as an
out-patient surgical procedure, it represents a novel therapeutic
tool for many indications. Further, fat tissue is quickly becom-
ing the preferred source for stem cells as compared to bone
marrow due to the relative higher amounts of ADSCs/MSCs
and lower amounts of pro-inflammatory leukocytes [15].
Local injection of SVF may reduce inflammation and pro-
mote healing/normal tissue formation as opposed to scar tissue.
SVF can be collected bed side after a simple adipose tissue col-
lection making it a practical surgical procedure for physicians
to provide to their patients [16]. Comella et al reported on the
safety of SVF in a variety of indications with various deliv-
ery methods. Other publications have demonstrated success
of SVF for specific conditions including: chronic obstructive
pulmonary disease (COPD) [17], congestive heart failure [18],
degenerative disc disease [19], osteoarthritis/orthopedics [20-
24], radiation necrosis [25], sclerosis [26], tendinopathy [27],
xerostomia [28], psoriasis [29] and multiple sclerosis [30]. The
following is a case report and to our knowledge first in man a
single injection of SVF and PRP into a chronic non-healing
stage 3 ulcer in a patient with an incomplete spinal cord injury.

Patients and Methods

The following case report was completed on a 49-year-old
male with prior incomplete spinal cord injury with stage 3 de-
cubitus ulcer on the buttocks. The wound had persisted for 8
months with full thickness loss of epidermis and no exposure
of underlying bone, muscle or tendon. Prior interventions in-
clude wound cleansing with hydrogen peroxide, wound dress-
ing with eusol (bleach, boric acid and water) and gauze, and
pressure relief by changing of position in bed.

The patient provided written informed consent to undergo
the experimental clinical procedure as well as consent to pub-
lication of outcomes, images and data. Using less than 2 mL
of 1% lidocaine with epinephrine (1:100,000) and a 30-gauge
0.5-inch needle, local infiltration blebs allowed small incisions
with a no. 11 blade for cannula entry. Areas to be treated were
then infiltrated with a standard tumescent solution (500 mL
normal saline, 20 mL of lidocaine (2%), 10 mL of sodium bi-
carbonate (8.4%) and 1 mL of epinephrine (1 mg/mL)) with a
14 gauge x 15 cm infiltration cannula. After good tumescence
was achieved, a harvester cannula was introduced through the
entry points. Adipose tissue was then aspirated gently using
the 2.1-mm small cannula.

The total fat collected was approximately 60 mL minus the
infranate. Using a commercially available collection kit and
enzyme (Adipocell™ Enzyme; US Stem Cell, Inc. Sunrise,
FL), the fat was processed to obtain the SVF. Briefly, the fat
was washed using a balanced salt solution to remove red blood
cells and debris and then placed on enzyme to digest collagen
bonds in the extracellular matrix. The SVF was separated by
density after centrifugation. After washing, the cells were pre-
pared for final suspension in platelet-rich plasma (PRP).

To create PRP, whole blood was collected via a 22-gauge
butterfly needle into ACD solution A blood tubes (BD Vacu-
tainer®). The autologous whole blood was centrifuged at 500
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g for 8 min. Using a 10 mL syringe and cell extractor, approxi-
mately 5 mL of PRP was collected just above the buffy coat
(white ring). The final SVF pellet was resuspended in 5 mL of
PRP. After local numbing with 5 mL 1% lidocaine and 1 mL
bicarbonate, the 5 mL of the SVF and PRP was injected in 0.25
mL intervals in and around the ulcer.

The patient was monitored for any safety events including
adverse events (AEs) and severe adverse events (SAEs) before,
during and following the procedure. SAEs are defined as any
fatal or life-threatening events leading to hospitalizations, or
requiring major medical interventions. Baseline parameters col-
lected included blood work, blood pressure, weight/height, pulse
and photographic imaging of decubitus ulcer. Photographic im-
aging was also at day 6, day 21 and 2 months post-injection.

Results

The entire procedure including the mini-lipoaspiration, the
blood collection and the SVF/PRP injection was well toler-
ated with no reported AEs. During the follow-up period, the
patient did not report any AEs or SAEs. Normal activities were
resumed in under a week and the patient reported a willing-
ness to repeat therapy should it be necessary. Approximately
30 - 60 million nucleated cells are typically collected from a
60 mL sample of fat tissue after adipocyte depletion. During
the follow-up period, the patient reported satisfaction with the
healing process of his wound, reduction of pain until non-pain-
ful stage and no AEs. Figure 1a shows photograph of stage 3
decubitus ulcer prior to cell therapy. Figure 1b, taken 6 days af-
ter direct injection of SVF plus PRP, shows re-epithelialization
of the ulcer. Figure lc, taken 21 days after injection, shows
remodeling. Figure 1d, taken 2 months after injection, shows
continual remodeling/maturation.

Discussion

Decubitus ulcers are a common complication for spinal cord
injury patients. Chronic stage 3 and 4 pressure sores can be
difficult to heal and lead to life-threatening complications. Re-
cent literature has revealed the anti-inflammatory and healing
properties of stem cells. The use of SVF in a clinical outpatient
setting for non-healing ulcer wounds could be a novel therapy.
Future studies could help to establish appropriate clinical pro-
tocols (including repeat dosing or quantity/volume of cells/
PRP) for specific indications.

Given the complex nature of the healing cascade and the
lack of understanding of the mechanisms of action of stem
cells, it is unclear to what extent this protocol may be suc-
cessful in other cases. Proposed mechanisms of action in this
patient could be an immunomodulary/paracrine effect or en-
graftment of the injected cells. The injection of the SVF most
probably stimulated a reduction of inflammation followed by
the formation of new healthy tissue. Complete tissue remod-
eling as a result of a complex sequence of events is stimulated
by expression of growth factors, chemokines and cytokines.

Direct injection of SVF plus PRP in a chronic stage 3 de-
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Figure 1. Picture of patients decubitus ulcer at baseline (a), 6 days (b), 21 days (c) and 2 months (d) after direct injection of SVF/
PRP. Clear re-epitheliazation, remodeling and maturation of wound.

cubitus ulcer can be effectively and safely completed in an out-
patient setting according to this case study. The patient tolerat-
ed the procedure with no reported AEs. Photographic imaging
depicted the stages of wound healing after a single injection of
the cellular mixture. Anticipated outcomes for wound healing
and detailed protocols could be determined with larger clinical
studies.
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