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Background: Scar formation is a major source of dissatisfaction among
patients and surgeons. Individually, hyaluronan, or hyaluronic acid (HA),
and zinc have been shown to reduce scarring. The authors evaluated the
safety and efficacy of an HA sponge with zinc compared with placebo when
applied to bilateral breast surgery scars; specifically, they evaluated whether
the use of this product modulates inflammation and immediate scarring in
treated patients after bilateral breast surgery.

Methods: This double-blind, randomized, prospective study was approved by
the local institutional review board. Bilateral breast surgery patients with right
and left incision lines were randomly assigned to receive HA sponge with zinc
or placebo within 2 to 4 days after their procedure. Participants were followed
up at 6 weeks, 12 weeks, and 1 year and evaluated at 12 weeks. Three blinded
evaluators reviewed photographs of the incision lines and assessed the scars
using a visual analog scale, new scale, and a patient satisfaction survey.
Results: Nineteen bilateral breast surgery patients were enrolled in the study.
Statistical analysis was performed on 14 patients who completed the follow-
up. The mean visual analog scale score was lower for the side receiving the
HA sponge with zinc (2.6) than for the side receiving placebo (3.0), indicat-
ing a better outcome (Ztest; P=0.08). The HA sponge with zinc was found to
have significant positive findings on a patient satisfaction survey (= 0.01).
Conclusions: This is a preliminary study that shows zinc hyaluronan was
associated with high patient satisfaction in achieving a better scar after bi-
lateral breast surgery, irrespective of skin color. It seems to be safe and effec-
tive for early scars. (Plast Reconstr Surg Glob Open 2016,4:¢791; doi: 10.1097/
GOX.0000000000000747; Published online 11 July 2016.)
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disfiguring and esthetically unpleasant and cause
severe itching, tenderness, pain, and psychological
disturbance. They can also diminish quality of life
and result in posttraumatic stress reactions, loss of
self-esteem, and stigmatization.** Furthermore,
discernible scarring is a major complication and a
major cause of reoperation after breast surgery.” At-
tempts to reduce scarring after plastic surgery, par-
ticularly breast surgery, have traditionally focused on
choosing well-hidden incision sites and using silicon
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sheets, corticosteroid injections, and massage thera-
py postoperatively.®”

Inflammation is the most important physiologic re-
sponse to any form of wounding. The outcome of con-
trolled inflammation in adults is a collagenous scar,
which lacks the ordered structure of healthy skin.?
Fetal healing, on the other hand, resembles a regen-
erative process and does not result in a collagenous
scar.”!! Pathogenesis of scar deformity is still unclear.

When the skin is injured, the first glycosaminogly-
can to be synthesized is hyaluronan, or hyaluronic
acid (HA)." Fetal healing is scarless and occurs in an
environment rich in HA,? suggesting that exogenous
HA may be useful in wound repair in adults.'*"'® Evi-
dence suggests that using suitable HA under appro-
priate conditions leads to enhanced wound healing
and a reduction in or elimination of scarring.'” More
than 50% of the body’s HA is found in the skin, where
it functions to stabilize and maintain the biomatrix
between the cells.?** The intrinsic water-retaining
capacity of HA suggests that it facilitates the trans-
port of metabolites and preserves tissue hydration,
especially in the dermal layer.?” In the early 1970s,
Rydell*® observed that application of high-molecular
weight, purified HA to surgical incisions in animals
resulted in subcutaneous scars that were smoother
with less connective tissue reaction than those of un-
treated incisions in the same animals. Although HA
is not the sole factor in regulating wound repair, it
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is certainly a key factor. It modulates inflammation
by affecting polymorphonuclear cells, macrophages,
cells of the lymphomyeloid system, phagocytosis,
and chemotaxis and is a scavenger of free radicals.”
Various HA formulations have been produced to
help reduce scarring.** One such formulation is the
HA sponge (HylaSponge System, Matrix Biological
Institute, Fort Lee, N.J.), which uses polymerization
methods to produce a network of large HA molecu-
lar chains bound into an assembly of very large coils
(Fig. 1). These coils form spheroidal particles of vir-
tually infinite molecular weight. The spheroidal par-
ticles can absorb and release large volumes of water,
or water-soluble molecules, much like a sponge. This
system provides a “waterway” to the skin for large- and
small-molecular weight HAs and biologically active
molecules incorporated into them, thus providing lon-
ger lasting effects and more penetrating hydration.®
The HA sponge system acts as a “second skin”
and retains much of its water while delivering active
components to the skin. The space in between the
HA sponges is occupied by large-molecular weight,
soluble HA (2) (Fig. 1A). Small-molecular weight,
soluble HA (3) is inside and around the HA sponge.
Optional additions of biologically active small mole-
cules (4) such as vitamins, amino acids, and peptides
are distributed in the water around and filling the
HA sponges. The system releases water to the skin,
enabling diffusion of the large (2) and small (3) HA

Fig. 1. Hyaluronic acid sponge with zinc system. A, Hyaluronan sponge system with soluble hyaluronan of large molecular
weight, soluble hyaluronan of small molecular weight, and biologically active molecules still within the sponge system.
Stratum corneum is not hydrated and thinner. B, Hyaluronan sponge system with soluble hyaluronan of large molecular
weight, soluble hyaluronan of small molecular weight, and biologically active molecules transferred into the layers of skin.
Surface of skin and skin layers are kept hydrated by this mechanism. Stratum corneum is well hydrated and thicker. Re-

printed with permission from Hylaco LLC.
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molecules and the (4) biologically active molecules
into the stratum corneum (5) of the skin, with the
latter 2 molecules diffusing toward the deeper layers
of the skin (Fig. 1B).

In this randomized prospective study, we evaluat-
ed the safety and efficacy of the HA sponge with zinc
compared with placebo in the management of bilat-
eral breast surgery scars. Specifically, we evaluated
whether this product modulates inflammation and
immediate scarring in treated patients after bilateral
breast surgery. The moisture-intensive serum draws
on the antibacterial and antiinflammatory proper-
ties of zinc to promote enhanced healing.

METHODS
This double-blind, randomized, prospective study
was approved by the institutional review board of the
University of Texas Southwestern Medical School. Par-
ticipants included bilateral breast surgery patients who
met the following inclusion and exclusion criteria:

Inclusion criteria
a. Elected to undergo bilateral breast surgery (aug-
mentation or lift).
b. Female patients aged 21 to 65 years on date of
signing the information and consent form.
c. Spanish-speaking patients.

Exclusion criteria

a. Not interested or unable to participate or com-
plete the follow-up visits.

b. Known or suspected diagnosis of diabetes.

c. Known or suspected use of tobacco products
within 14 days of signing informed consent
through 12-week follow-up.

d. Women who were pregnant, nursing, or plan-
ning to become pregnant during the study or
within 12 weeks after the procedure.

e. Women undergoing bilateral beast surgery for
removal of cancerous tissue.

Randomization

Participants who had right and left incision lines
were randomly assigned to receive the HA sponge
with zinc or placebo (water without active ingredi-
ent) within 2 to 4 days of their surgical procedure.
No occlusive dressings were applied to the patients’
scars after surgery.

Participants were asked to apply products twice
daily to the specific side as designated by the research
coordinator for 12 weeks. They were instructed to
wash their hands between applications of products.
The HA sponge with zinc and placebo were sup-
plied by the study sponsor and packaged identically
without any identifying marks. They were labeled

product A and product B so that the investigator, the
research team, and the participants were unable to
distinguish which product was the HA sponge with
zinc or which was the placebo.

Follow-Up

Participants were followed up at 6 and 12 weeks
and again 1 year after their procedures. Each visit
included evaluation by the investigator, patient satis-
faction surveys, and photographs of the surgical sites.
Participants applied the assigned product to each
site for 12 weeks. Three blinded evaluators reviewed
the photographs and assessed the scars with a Modi-
fied Manchester scale/visual analog scale (VAS) and
a simpler New Scale at 12 weeks. The New Scale is a
complementary scale to the validated VAS that we
used exclusively in this article and in the sister article
“A Randomized, Blinded Clinical Evaluation of Effi-
cacy and Safety of Hyaluronan Sponge with Vitamin
C (HylaSponge System) vs Placebo for Scar Reduc-
tion.” This is a 10-point New Scale created by adding
the measures such as scar color, texture, relation to
surrounding skin, and distortion. For all scales, low-
er scores indicated better outcomes. Photographs
obtained at each interval were adjusted to the scar
quality to reflect the best visualization by altering the
lighting and shadowing to delineate the scars. Stan-
dard lighting was used when comparing the 2 sides
during the same time interval (Fig. 2).

For patients who consented to participate, their
scar tissue was biopsied at the 12-week visit for wound
healing and fibrosis analyses using hemotoxylin and
eosin and trichrome stains, respectively. Biopsy spec-
imens were examined by 1 blinded dermatopatholo-
gist and 1 blinded histopathologist.

At 12 weeks, participants were given the HA
sponge with zinc to use on both incisional lines.

Statistical Analysis

All collected data sets that demonstrated non-
parametric distributions used standard nonpara-
metric tests. Findings were considered statistically
significant if P < 0.05. Nonparametric data sets were
analyzed using Wilcoxon or Kruskal-Wallis proce-
dures. ¥? test was also used in statistical analysis.

RESULTS

A total of 19 patients were enrolled in the study.
Demographic characteristics of patients are pre-
sented in Table 1. Five patients withdrew or were re-
moved from the study. Therefore, statistical analysis
was performed on 14 patients who completed fol-
low-up. Mean (range) age was 41 (22-63) years, and
mean (range) body mass index was 22.2 (18.6-26.6).
No adverse effects were reported in any patient.
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Fig. 2. Example of maturing breast scar using variable lighting exposure to better delineate the scar.

At 12 weeks, the mean VAS score was lower for
the side receiving the HA sponge with zinc (2.6)
than for the side receiving placebo (3.0), indicating
a better outcome, although this difference was not
statistically significant (¢ test; P = 0.08). Fig. 3 shows
distribution of these mean VAS scores by product.
Figs. 4 and 5 show that no statistically significant dif-
ference was found between the 2 products for ques-

Table 1. Patient Demographics

Patient Age Body Mass

No. (y) Index Surgery
1 27 24.2 Breast augmentation
2 34 24.4 Breast augmentation
3 60 26.6 Breast augmentation
4 63 25.3 Breast augmentation
5 62 22.8 Breast augmentation/mastopexy
6 27 22.3 Breast augmentation
7 26 20.4 Breast augmentation
8 43 23.3 Breast augmentation
9 29 19.3 Breast augmentation
10 28 19.4 Breast augmentation
11 55 18.6 Mastopexy

12 39 18.9 Breast augmentation
13 55 25.5 Breast augmentation
14 22 20.4 Breast augmentation

tions like “Which product do you prefer?” (P = 0.6)
and “Satisfied with scar?” (P = 0.1). However, when
“very satisfied” and “satisfied” answers were com-
bined, a statistically significant difference was found
(P=0.01), as shown in Fig. 6. Fig. 7 shows that the
majority of patients would buy the product.

5 — — p—
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Hyaluronan Sponge with Zinc Placebo

Product Evaluated

Fig. 3. Distribution of visual analog (VA) scores by product.
This box plot compares the mean (diamond) and the median
(horizontal line in the box) scores.
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Fig. 5. Satisfaction survey.

Fig. 8 shows a comparison of the products using
the New Scale. It shows a box plot indicating a low-
er mean for the HA sponge with zinc, using a ¢ test
(P=10.82).

Figs. 2, 9, 10, and 11 show changes in scar tis-
sue over time. Scars improved over time, including
the black patients. Fig. 12 shows histologic changes
between the placebo product and HA sponge at
12 weeks. Skin treated with HA sponge with zinc
showed increased density of collagen bundles with
fewer aggregates of fibroblast.

DISCUSSION

Patients’ dissatisfaction with displeasing scar for-
mation can occur after any elective surgery and is
particularly common after esthetic breast surgery."”
Traditionally, scar management has involved using
tapes or butterfly closures to distribute tension equally
or silicone strips and scar gels with various hypotheti-
cal mechanisms such as scar occlusion, negative ionic
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Fig. 7. Satisfaction survey.

charge, and scar pressure.”?**” However, increased at-
tention is now being directed at 2 other factors that
play a critical role in achieving satisfactory healing:
hydration and immunomodulation to control inflam-
mation.” Silicone sheeting, which increases hydration,
is often used to achieve better scar quality. Massage
therapy is also often advocated for scar management
but lacks evidence of benefit.*** Without proper tri-
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Fig. 8. New Scale analysis. This box plot compares the mean
(diamond) and the median (horizontal line in the box) scores.

als, benefits are difficult to quantify objectively because
even a placebo benefit may be appreciated by patients.”

Hyaluronan likely plays a multifaceted role in me-
diation of cellular and matrix events during wound
healing.** Zinc is one of the trace elements consid-
ered to play an important role in wound healing and
also has the additional benefits of antimicrobial and
antiinflammatory properties.**** With this knowl-
edge, it would be logical to combine zinc and HA
in scar management to harness benefits of both to
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improve scar quality. One such formulation has been
zinc HA, which is a proprietary biomolecule.

The HA sponge with zinc is based on research
of the structure, function, and uses of various forms
of HA: it hydrates the skin’s surface layer (stratum
corneum) and maintains movement of water, bio-
logically active ingredients, and small water-soluble
molecules toward the skin’s deeper layers. Cosmetic
applications of this product are used for hydration
and to reduce the appearance of fine lines and wrin-
kles while smoothing the skin.*

Most studies of zinc and HA have been done in ani-
mal models, and none have been randomized, con-
trolled, prospective trials.**** To our knowledge, our
study is the first randomized, controlled, prospective
trial to show significant patient satisfaction with this
HA delivery system. Most of the patients in our study
mentioned that they will buy the product. There was a
histologic difference between the HA sponge with zinc
and placebo in our biopsy samples, with changes in
collagen fiber density and orientation noted. Howev-
er, this difference may need further analysis with more
samples and specific delineation of the location of the
biopsy and the depth of the scar. Our understanding
of the density and orientation of collagen fibers in a
maturing scar is far better than our understanding
of the changes that may appear in a superior esthetic
scar.** Multiple factors control the superior esthetic
appearance of the scar, and these are hard to correlate

Fig. 9. Scardepthat 1y.

Fig. 10. Scar color and width at 12 wk.
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Fig. 11. Black skin. Scar at 12 wk.

:

with specific dermatopathologic findings.*** How-
ever, these changes further support the differential
appearance of the placebo versus HA-sponge-treated
skin. The timing of the application of this product is
also important; the product should be applied soon
after the time of wounding to modulate inflammation,
at the time of initial scar matrix formation.'*!+1621.2%
For this study, we compared groups at 12 weeks, after
which time all patients were allowed to apply the HA
sponge with zinc on their scars. The longest follow-up
was 1 year. We started using the product between 2 and
6 days. Additional research can determine how long
this product needs to be applied for the best outcome,
but based on our preliminary data it should be started
within days of operation and continued at least for 3
months and up to 1 year after operation for maximal
effect. Our findings support that the HA sponge with
zinc is effective for early scars and that it can also func-
tion effectively for darker skin types.

One of the limitations of our study was the small
number of patients. Another limitation of the study is
the use of a VAS. Although this scale has been validat-
ed and is commonly used for skin care scar products,
it is still subjective. Objective proof of benefit of HA
sponge with zinc is demonstrated through histologic
analysis, and although we observed histopathologic

Fig. 12. Scar biopsy specimen at 12 wk (hematoxylin and eosin stain; low magnification, 10x).

differences in the biopsy samples, there is no clear
and large-scale study to demonstrate how a better
esthetic scar should appear on histopathologic find-
ings. Although we did see differences in scar depth,
widening, and color, statistical significance was not
reached, probably because of the small number of
patients. Overall, results of the patient satisfaction
surveys in our study were statistically significant with
minimal side effects of the product to validate the
use of this product on postoperative surgical scars.

CONCLUSIONS
This is a preliminary study that shows that the use
of HA sponges with zinc was found to have high pa-
tient satisfaction in achieving a better scar after bi-
lateral breast surgery, irrespective of skin color. Zinc
HA seems to be safe and effective for early scars with
minimal adverse effects and can be used in the man-
agement of surgical scars, with effective and easy ap-
plication protocols.
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