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1 | INTRODUCTION

| Gian Enrico Magi DVM, PhD, DECAAH |
Adolfo Maria Tambella DVM, MSc |

Abstract

Objective: To determine the effect of the Klox fluorescence biomodulation
system (Phovia) on the healing of surgical wounds.

Study design: Prospective, blinded, controlled clinical trial.

Sample population: Healthy dogs undergoing orthopedic surgery (n = 10).
Methods: Half of the length of each surgical wound was treated with Phovia,
and the remaining 50% was treated with saline solution on the first day after
surgery and every 3 days until day 13. Wound healing of treated and control
areas within each wound was evaluated via macroscopic assessment and histo-
logical and immunohistochemical analysis of treated and control wounds.
Results: The areas treated with Phovia achieved lower histology scores
(P = .001), consistent with complete re-epithelialization, less inflammation
of the dermal layer, and greater and more regular deposition of collagen.
According to immunohistochemistry, expression of factor VIII, epidural
growth factor, decorin, collagen III, and Ki67 was increased in treated com-
pared with untreated tissues.

Conclusion: Phovia therapy improved re-epithelialization, decreased dermal
inflammation, and improved matrix formation in uncomplicated cutaneous
incisional wounds by regulating the expression of key biological mediators.
Clinical significance: Phovia may be a beneficial adjunct to promote the

healing of incisional wounds.

susceptibility to infection, type, and condition of the
underlying tissue.! Excessive, continuous, and chronic

Wound healing starts immediately after injury and
requires a complex balance between matrix elements and
growth factors. Multiple factors influence this process,
including blood supply, defect size, tension, mobility,

Results of this research were presented at the 2018 European College of
Vetrinary Surgeons Congress; July 5-7, 2018; Athens, Greece.

inflammation may affect healing and prevent mor-
phofunctional normality, resulting instead in the forma-
tion of disoriented connective tissue. This abnormal
architecture reduces mechanical strength of tissues and
leads to scar formation.>? In recent years, many products
and innovative techniques for increasing the quality and
speed of wound healing have been investigated. Topical
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treatments include hyaluronic acid, growth factors and
blood components, stem cells, and adipose-derived stro-
mal vascular fraction as well as negative-pressure wound
therapy, ozone therapy, electrical stimulation, ultra-
sound, and phototherapy.® The variety of tested thera-
pies highlights the level of interest in improving the
healing of cutaneous lesions because of their frequency
and potential challenging consequences.

One of the trends in wound therapy focuses on biofunctional
materials that can interact with light to promote tissue regenera-
tion. In this context, photobiomodulation (PBM) has been gener-
ating substantial interest. This cell stimulation technique relies on
a light (light emitting diode [LED]) that does not emit heat but
can induce transduction pathways; these pathways can mod-
ulate biological processes through the activation of pho-
toacceptors that are present in several cell and tissue
types. Fluorescence biomodulation (FB), a type of PBM,
leverages the unique ability of light absorbing molecules
to convert light emitted by diodes to broader wavelengths
and lower energy (fluorescence) that can penetrate skin
and stimulate healing. Phovia (Klox Technologies Lim-
ited, Dublin, Ireland) is a novel FB product comprising
two components, a blue LED lamp and a carbopol-based
amorphous hydrogel (the gel) acting as a topical photo-
converter. When they are activated by the LED lamp, the
chromophores contained in the gel release photons at dif-
ferent wavelengths within the spectrum of visible light in
the form of fluorescence. These low-energy photons have
been found to improve wound healing in human
patients,”'® and the excellent safety profile and efficacy
of this technology to treat conditions such as pyoderma
and otitis has been documented in dogs.'""?

The objective of the present study was to determine
the effect of Phovia therapy on the healing of cutaneous
incisional wounds as assessed via macroscopic evaluation
and histological and immunohistochemical assessment
of the treated and control areas. We hypothesized that
Phovia would accelerate wound healing by day 13 after
surgery by improving matric formation and epithelializa-
tion while reducing dermal inflammation.

2 | MATERIALS AND METHODS

Ten healthy client-owned dogs undergoing orthopedic
surgery at the Veterinary University Teaching Hospital
L'Ospedale Veterinario Universitario Didattico (OVUD)
were prospectively recruited. Owners provided informed
consent for the procedure, and the protocol was reviewed
and accepted by the OVUD ethics committee (Prot N1;
February 10, 2017). Dogs were enrolled if they were under-
going surgery for nontraumatic orthopedic diseases, in gen-
eral good health, and classified according to the

American Society of Anesthesiologists physical status classi-
fication system as ASA I on the basis of physical examina-
tion and laboratory blood test (at day 0) results. They were
excluded if they had skin changes or other dermatological/
metabolic diseases that could confound data interpretation.
Dogs that had received steroid therapy in the previous
6 weeks or photosensitizing molecules were also excluded.

2.1 | Treatment protocol

All surgical procedures, including suture closure of the skin,
were performed by the same orthopedic surgeon (A.P.P.). All
dogs received 20 mg/kg cefazoline (Teva Italia Srl, Milano,
Italy) IV 20 minutes before surgery. All wounds were closed
with a monofilament nonabsorbable suture (USP 3/0 Ethi-
lon; Ethicon Somerville, New Jersey) in a simple interrupted
pattern. Postoperatively, dogs received 20 mg/kg cefadroxil
(Intervet Italia Srl, Peschiera Borromeo, Italy) orally every
12 hours for 5 days and 3 mg/kg carprofen (Zoetis Italia Srl,
Roma, Italy) orally every 24 hours for 7 days. Dogs remained
in the hospital or were discharged to the owners' care as
appropriate and according to OVUD standard protocols.
All nonhospitalized dogs received standard postoperative
instructions for the type of surgery they had. On the first day
after orthopedic surgery (T0) and every 3 days until day
13 (T4), 50% of the length of the surgical wound was cleaned
with sterile saline solution and treated with Phovia for
2 minutes, while 50% was only cleaned with sterile saline
solution so that dogs could serve as their own controls. All
dogs wore Elizabethan collars for 18 days.

The treatment (T) and control (C) portions of each
surgical wound were randomly assigned by using sealed,
opaque, sequentially numbered envelopes created by the
two investigators (A.S. and A.M.T.) performing the Pho-
via procedure prior to study initiation. The surgeon and
the two pathologists (G.E.M and G.R.) were unaware of
the treatment assignments.

A layer of photoconverter gel measuring about 2 mm in
thickness was applied to each portion of wound assigned to
treatment. The treated wound was illuminated with an
LED lamp (KT-V lamp; Klox Technologies, Laval, Quebec,
Canada) at a distance of approximately 5 cm for 2 minutes;
this device delivers blue light with peak wavelengths
between 440 and 460 nm and a power density of between
55 and 129 mW/cm®. During illumination with the LED
lamp, the control part of the surgical wounds was covered
with a surgical drape to prevent exposure to the LED lamp
illumination. After illumination was completed, any gel res-
idue was carefully removed by using gauze dipped in sterile
saline solution. This procedure was repeated five times
(from TO to T4) until the removal of sutures on day 13.
After each procedure had been completed, the surgeon was
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invited back into the room to evaluate and score the two
portions of the surgical wounds.

With previous agreement from the owners, sutures
were removed on day 13, and two biopsies (2 mm in
diameter and 3-5 mm deep) were obtained from the
median portions of the treated and control portions of
the wound in a position that avoided suture tracts. Biop-
sies were performed under local anesthesia by injecting
the biopsy site with 0.5 to 1 mL 2% lidocaine (Zoetis
Manufacturing & Research, Girona, Spain) with a
25-gauge needle and a syringe after trichotomy. Each
biopsy was obtained with a sterile 2-mm biopsy punch
(Kai Medical, Seki, Japan). No sutures were required at
the biopsy sites, and dogs resumed the postoperative pro-
tocol based on the surgical procedure performed.

2.2 | Measures of outcome

2.2.1 | Macroscopic evaluation
Wounds were visually evaluated with a semiquantitative
scoring system by taking into consideration wound appear-
ance and clinical consequences of tinfection.'>'* All treated
and control portions of wound were scored from 0 to 5 for
erythema and serous exudate and from 0 to 10 for purulent
exudate and deep tissue separation, depending on the per-
centage of the wound affected by each process (Table 1).
Wounds were scored at each observation time point
(TO-T4), and the healing process was classified as follows:

0: satisfactory healing;

« 1 to 6: mild healing disorder;

« 7 to 10: lower wound infection;

« 11 to 18: moderate wound infection;

« 19 to 30: severe infection of the wound.

2.2.2 | Histological and
immunohistochemical evaluations

Skin biopsies were fixed in 10% formalin, embedded in
paraffin, sectioned (3-pm thickness), and stained with

TABLE 1 Scoring system used to
assess the macroscopic appearance of
wounds at each of the five time points

Serous exudate, n
Erythema, n

Purulent exudate, n

Deep tissue separation, n

Wound characteristic

hematoxylin and eosin and Masson's trichrome. Two
pathologists, unaware of treatement groups, evaluated all
sections. A semiquantitative histological evaluation was
conducted on each sample with a modified version of a
previously described histologic grading system, based on
epidermal/dermal changes (Table 2)."> For each sample,
10 sequential fields (x200) were evaluated, and a histo-
logical score based on the sum of the individual morpho-
logical parameters (minimum value 0, maximum value
14) was assigned; an average was calculated for both the
control and the treated group.

TABLE 2
appearance of wounds

Scoring system used to evaluate histological

Feature Score  Description
Fibroblasts 0 Absent
1 Mild granulation tissue
2 Moderate-granulation
tissue
3 Marked-granulation
tissue
New vessels 0 Absent
1 Mild-granulation tissue
2 Moderate-granulation
tissue
3 Marked-granulation
tissue
Polymorphonuclear 0 Absent
leucocytes 1 Mild-surrounding tissue
2 Mild-granulation tissue
3 Moderate-granulation
tissue
4 Marked-granulation
tissue
Re-epithelialization stage 0 100%
1 99%-75%
2 76%-50%
3 51%-25%
4 26%-0%

PROPORTION OF WOUND AFFECTED

0% <20% 20%-39%  40%-59%  60%-79%  >80%
0 1 2 3 4 5
0 1 2 3 4 5
0 2 4 6 8 10
0 2 4 6 8 10
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The immunohistochemistry (IHC) sections were
mounted on SuperfrostPlus slides (ThermoFisher Scien-
tific, Waltham, Massachusetts), and an avidin-biotin-per-
oxidase-complex technique, with diaminobenzidine as the
chromogen, was performed. A panel of antibodies to the
following antigens was used: AE1/AE3 (monocl-
onal; Dako Denmark A/S, Glostrup, Denmark), factor
VII (FVIII; polyclonal; Antibodies-online.com, Aachen,
Germany), epidermal growth factor (EGF; polyclonal;
Santa Cruz Biotechnology, Dallas, Texas), decorin (poly-
clonal; Abcam, Cambridge, United Kingdom), collagen III
(polyclonal; Antibodies-online.com), Ki-67 (monoclonal;
clone MIB-, Dako Denmark A/S), transforming growth
factor-f (TGF-f 1,2,3, monoclonal; ThermoFischer Scien-
tific), tumor necrosis factor-a (TNF-a; monoclonal;
Abcam), and fibroblast growth factor-2 (FGF-2; poly-
clonal, Abcam). For antigen retrieval, a pretreatment was
performed with citrate buffer pH 6.0 at 95°C for
15 minutes in a water bath. Appropriate negative and pos-
itive controls tissues, including sections of canine skin,
were used for the immunohistochemical analysis. The
specificity of the different antibodies used for dog tissues
was evaluated by using the information available in the
data sheet for each antibody.

For scoring of dermal/epidermal cellular expression
of EGF, FGF, TGF-f, TNF-a, decorin, Ki67, FVIII, colla-
gen I and III, all cellular types were evaluated under light
microscopy (Carl Zeiss, Jena, Germany), with a 40x
objective, a 10x eyepiece, and a square eyepiece graticule
(10 x 10 squares, with a total area of 62 500 pm?). Ten
appropriate fields were chosen for each biopsy, and arith-
metic means for the number of stained cells were calcu-
lated for each skin portion: epidermal, dermal, and
hypodermal area. Results were expressed as THC" cells
per 62 500 pm?. For all parameters, cells on the margins
of the tissue sections were excluded from the evaluation
to avoid inflation of positive cell numbers.

2.3 | Data analysis

Sample size for the clinical trial was determined with a
power and sample size analysis performed on prelimi-
nary histologic data from treated vs control portions of
wounds in the study in G-Power software (version
3.1.9.2; Heinrich-Heini-Universitat Desseldorf, http://
www.psychologie.hhu.de/arbeitsgruppen/allgemeine-
psychologie-und-arbeitspsychologie/gpower.html) and a
Wilcoxon-Mann-Whitney test. A post hoc power analysis
was performed by using the effect size (ES) from the first
seven cases per group (ES, d = 1.630279), with a error
fixed at .05. An a priori analysis was performed to calcu-
late the suitable sample size to achieve a power of at least

0.90, with a error fixed at .05 and the same ES as previ-
ously calculated. After the sample size had been reached,
a post hoc power analysis was performed to estimate the
power reached by the study with the current ES and with
an a error fixed at .05.

The characteristics of the distribution of cardinal data
were tested for skewness and kurtosis. Immunohisto-
chemistry scores were compared between treatment and
control group with a paired ¢ test and Wilcoxon signed-
rank test. For the macroscopic assessment, a paired ¢ test
and Wilcoxon signed-rank test was used for a comparison
of C and T areas for each of TO, T1, T2, T3, T4, total,
and mean.

3 | RESULTS

Ten dogs ranging from 1 to 10 years in age and of various
breeds were prospectively recruited. Orthopedic surgeries
performed on these dogs included five tibial plateau
leveling osteotomies, three limb alignments, and two
femoral head and neck excision. Ten incisional wounds
and 20 biopsy samples (10 from the treated portion and
10 from the control portion) were considered. After the
intended sample size had been achieved (10 dogs per
group), a post hoc power analysis with the current ES
(d = 1.821255) yielded a power of 0.96, which was higher
than the power planned in the a priori sample size
analysis.

No adverse reaction to the treatment was detected
throughout the study. At day 13, all wounds seem to be
healing well according to macroscopic evaluation, includ-
ing treated and control areas. In total, 50 clinical (macro-
scopic) evaluations were performed (5 observations for
each dog, 10 dogs; Figure 1, Table 3). Forty-four of
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FIGURE 1 Scores assigned to the macroscopic appearance of

treated and control wounds
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TABLE 3 Macroscopic wound scores obtained at each clinical inspection (5 times)

TO (d1) T1 (d4) T2 (d7) T3 (d10) T4 (d13) Total Mean
Dog Cn T,n C,n T,n C,n T,n C,n T,n C,n T,n C,n T,n C,n T,n
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 5 5 2 2 2 0 1 0 10 7 2 1.4
3 0 0 0 0 0 0 0 0 0 0 0 0 1 0.4
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 3 2 2 0 0 0 0 0 5 2 1 0.4
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 8 7 4 2 2 0 1 0 15 9 3 1.8
Mean 0 0 0.8 0.7 0.4 0.2 0. 0 0.1 0 1.5 0.9

Abbreviations: C, control; T, treated.

FIGURE 2 Histologic appearance of wounds: (A) portion treated with Phovia, (B) untreated portion. A1,B1, Hematoxylin &
eosin coloration. Epidermal integrity and basal activity (greater dermic papillary fever) seemed greater in treated wounds (Al),
while no residual phlogosis and less neoangiogenesis were noted compared with the control sample in B1. A2,B2, Immunoblotting
for AE1/AE3. Note the strong cytokeratinic expression of the A2 sample compared with the B2 sample, which is consistent with
epidermal integrity in A2 compared with a partial re-epithelialization in B2. A3,B3, Collagen immunograde III. The expression of
collagen IIT in A3 is abundant compared with that in the B3 sample. A4,B4, Deposition of collagen is more abundant and regular
in A4, whereas greater phlogosis, blood extravasation, and fibrosclerotic processes are present in B4 (blue tendency to black;

Masson's trichrome)

50 observations of control portions of the wound were
scored O (satisfactory healing), and the remaining six did
not exceed a score of 5 (mild healing disorder). Forty-
seven of 50 of the evaluations of treated portions of the
wound were scored 0, and three evaluations achieved a
score that did not exceed 5. There was no difference
between scores assigned to treated vs control portions of
wounds.

Histological examination of Phovia-treated tissue was
consistent with complete re-epithelialization, minor inflam-
mation of the dermal layer, and high neoangiogenesis
(Figure 2). Treated samples scored lower (5.5 + 1.34 SE;
Table 2) compared with control samples (11.7 + 0.72,
P = .001; Figure 3, Table 4). According to immunohisto-
chemistry results, expression of FVIII (P = .034), EGF
(P = .008), decorin (P = .005), collagen III (P = .005), and
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FIGURE 3 Histological scores of treated and control wounds.
Black bars indicate standard errors

TABLE 4 Histological scores (0-14) assigned to treated
and control wound biopsies

Dog Control, n Treated, n
1 14 10
2 13 13
3 8 4
4 13 0
5 9 3
6 11 7
7 14 9
8 13 0
9 9 4
10 13 5

Ki-67 (P = .002) was higher and expression of TNF-«
(P = .001, Figure 4) was lower in treated wounds.

4 | DISCUSSION

The results of our study provide sufficient evidence for us
to accept our hypothesis that treatment with Phovia pro-
moted wound healing at day 13 postsurgery by stimulating
the cell proliferation (including fibroblasts, keratinocytes)
and matrix synthesis. Wound repair is a complex biological
process, taking place in several stages and involving many
types of cells."® The physiological repair process begins
with hemostasis and fibrin deposition, leading to an
inflammatory cell cascade characterized by the arrival of
neutrophils, macrophages, and lymphocytes at the site of
the lesion. After this phase, the in situ recruitment of fibro-
blasts and the deposition of collagen follows (2-10 days

400

Hl Control
350 [EE Treated

300 1 p=0034
250
200 A
150 4

100

Mean Immunohistochemical score

FIGURE 4

Immunohistochemistry scores of treated and
control wounds. Black bars indicate standard errors. A panel of
antibodies to the following antigens was used: FVIII, EGF, decorin,
collagen III, Ki-67, TGF-p, TNF-o, FGF. EGF, epithelial growth
factor; FVIII, factor VIII; FGF, fibroblast growth factor; TGF-p,
transforming growth factor-; TNF-a, tumor necrosis factor-o

after the beginning of the repair process). At 11 to 15 days,
tissue remodeling by collagen reticulation and maturation
of the scar take place."”

Assessing key “signals” required for the influx of con-
nective tissue cells and a new blood supply is essential to
evaluate the mechanisms involved in physiologic or path-
ologic conditions of wound healing, such as fibrosis and
chronic nonhealing ulcers."® The maturation and remo-
deling phase of wound healing is characterized by a
decrease in the cell population and an increase in collagen
organization as well as epidermis regeneration.'” In our
study, we found that, at day 13 postsurgery, collagen III
expression was higher in the Phovia-treated wounds than
in the control samples. A greater production of growth fac-
tors, such as EGF, was simultaneously observed in the
treated samples, while others, such as FGF, appeared to be
underexpressed compared with the controls. The intense
staining of the papillary and reticular dermis for collagen
III in the treated samples provided evidence that the
wounds were still in the contraction and remodeling phase,
as characterized by Schultz et al,”° despite appearing macro-
scopically to be healed. This phase is characterized by a
reduction in the number of fibroblasts, low levels of FGF,
and a balance between production and lysis of collagen. In
our study, the presence of abundant collagen III expression
at the dermal level is evidence of papillary dermis repair,
with an abundance of loose connective tissues that lie just
beneath the epithelium and form part of the basal mem-
brane. In contrast, low levels of collagen III in the papillary
and reticular dermis are generally associated with early
dense, type I collagen-rich, connective tissue deposition,
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which provides resistance to the skin but decreases
the capacity of epithelium regeneration.*** This process of
epithelial growth and collagen deposition/maturation is
orchestrated by different and well-characterized growth fac-
tors, such as EGF and FGF. Fibroblast growth factor is one
of the mediators of the dynamic process of healing pro-
duced by keratinocytes, fibroblasts, endothelial cells and
smooth muscle cells, among others.** Authors describing
in vitro and in vivo studies have reported that FGF can help
reduce inflammation,***° regulate the synthesis and depo-
sition of extracellular matrix components, and promote the
migration of fibroblasts. In our study, EGF expression was
strong at day 13 in epidermal cells of samples treated with
Phovia, with a continuous and morphologically well-
structured epithelium covering the wound. Evidence to
support the role of EGF/EGF receptor signaling in the
inflammatory phase of wound healing has recently been
increasing.”® Ectogenic EGF can significantly reduce
inflammation in vitro,>”*® accelerate re-epithelialization,
and increase tensile strength in wounds while regulating
the correct deposition and maturation of collagen.* Topical
administration of EGF has been found to promote epitheli-
alization and accelerate healing of cutaneous wounds in
clinical trials.*

Although the macroscopic appearance of treated and
control wounds seemed similar in our study, their micro-
scopic appearance differed. Inflammation was reduced in
Phovia-treated samples according to histological parame-
ters and as well as lower expression of TNF-a, a cytokine
closely related to phlogosis.*! The increased expression of
endogenous decorin in the treated biopsies is another
important indicator of improved wound healing process
because it correlates with high production of collagen III
but not collagen I.>" The role of decorin in wound healing
is supported by in vivo observations in which the admin-
istration of exogenous decorin prevented the extracellular
matrix accumulation and fibrosis®* attributed to TGF-p.>
Conversely, the absence of decorin delays cutaneous
wound healing and fibrovascular invasion; furthermore,
lower decorin expression was observed in keloid scars
compared with healthy skin.>**> In this context, strong
neoangiogenesis, evidenced by higher levels of FVIII and
TNF-a expression, in the Phovia-treated samples com-
pared with controls did not reflect persistent inflamma-
tion. Instead, these findings were more likely linked to
greater metabolic and proliferative activity of neoformed
tissue, which was further supported by the greater
mitotic activity of cells present in the treated area.*® This
enhanced proliferative capacity of epithelial and mesen-
chymal cells in Phovia-treated samples was consistent
with the high number of cells that stained for Ki67, a
nuclear protein associated with cellular proliferation and
ribosomal RNA transcription.’’

The results of our study provide evidence to support
previously published studies in which the effects of PBM
therapy on wounds were evaluated.*®*° For example,
PBM has been found to promote keratinocyte activity, turn-
over of fibroblasts and synthesis and maturation of collagen
with better angiogenesis. Giingormiis and Akyol*® evaluated
the inflammation and re-epithelialization of surgical wounds
in diabetic rats undergoing PBM therapy. They proposed that
the main mechanism leading to wound healing was the
transfer of intracellular energy, leading to activation of aden-
osine diphosphate (ADP), transformed into adenosine tri-
phosphate (ATP) in the mitochondria.*' The ADP-ATP cycle
provides chemical energy within the cells by inducing the
fibroblasts' metabolism and collagen production. The fibro-
blasts produce the extracellular matrix and collagen. There-
fore, during the regulation process of wound repair, greater
and more regular collagen deposition improves the elasticity
and quality of the wound.*' Although tensile strength was
not measured in the study reported here, previous authors
have reported a link between enhanced collagen deposition
and tensile strength.**** The anti-inflammatory effects of
PBM therapy have also been reported by Mittermayr et al,**
who found that biological reactions caused by exposure to
PBM result in the production of nitric oxide, a vasodilator,
powerful painkiller and anti-inflammatory agent. In
particular, the anti-inflammatory effects of PBM induce the
modulation of the nuclear factor k-B, which controls both
proinflammatory and anti-inflammatory factors.*

Although this study provided interesting and signifi-
cant results, a larger sample of wounds would have
increased the statistical strength to the study and could
help detect differences in the expression of TGF- and
FGF and macroscopic assessment scores. No conclusions
can be formed regarding the effect of this technology on
traumatic, chronic, or infected wounds, but the findings
provide encouragement for additional research for these
types of spontaneous wounds because they are commonly
presented to the veterinary clinician and are often diffi-
cult to manage clinically.

In conclusion, treating uncomplicated surgical wounds
with Phovia did not influence the macroscopic appear-
ance but improved microscopic features and stimulated
the release of cytokines promoting would healing. In
the maturation phase, the sites treated with Phovia
exhibited tissue growth and more complete repair tissues.
These histological improvements, orchestrated by several
growth factors, should create favorable conditions for the
scarring process and may improve the strength of repair
tissue. Such effects could reduce the risk of dehiscence,
scar formation, keloids, and chronic inflammation. The
authors therefore propose that Phovia may be a beneficial
to manage incisional wounds, especially those at at risk
for dealyed healing. Such wounds may include those
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under tension; those close to areas subject to movement,
tension or traction; and long surgical wound closures.
The encouraging results reported here provide evidence
to justify additional research to determine the clinical
effects of Phovia on these wounds.
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