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Abstract

Skin aging is an inevitable physiological process and periorbital wrinkling is an active sign of the
process. Laser therapy is an effective method for improving periorbital wrinkles and wound care
after laser therapy can accelerate the wound healing process. This case report describes a typical
case of a 47-year-old male that presented with a |0-year history of gradually-worsening bilateral
periorbital wrinkles. These were treated using a 2940 nm erbium (Er):YAG lattice laser combined
with recombinant bovine basic fibroblast growth factor (bFGF) gel and hydrogel (HG) treatment
on the left side of his face compared with laser therapy and bFGF gel on the right side of his face.
HG combined with bFGF gel treatment after 2940 nm Er:YAG lattice laser therapy improved
postoperative swelling and pigmentation compared with bFGF gel alone; and it promoted peri-
orbital wrinkle improvement and wound healing. In conclusion, HG combined with GFs after
laser therapy could be an alternative therapy for periorbital wrinkles.
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Introduction

Skin aging is an inevitable physiological
process characterized by atrophy of the
extracellular matrix, reduced production
of collagen, which manifests as increased
facial wrinkles and hyperpigmentation.'
Laser therapy has become an common cos-
metic treatment, making facial skin rejuve-
nated, correcting wrinkles and repairing
pigmentation.” Post-laser wound care is
equally important, thus growth factors
(GFs) and hydrogel (HG) have been used
for wound repair after laser treatment.'
GFs have been confirmed to have positive
effects on wound healing and anti-skin
aging.” HG is a medical material mainly
composed of polyvinyl alcohol and polyvi-
nylpyrrolidone, which is beneficial for
maintaining a moisturized environment to
promote the wound healing process.® This
case report describes a typical case in which
periorbital wrinkles and wound healing
were rapidly improved by using a 2940 nm
erbium (Er):YAG lattice laser combined
with recombinant bovine basic fibroblast
growth factor (bFGF) gel and HG
treatment.

Case report

In April 2019, a 47-year-old male visited the
outpatient clinic in the Department of Laser
Therapy, The Fifth People’s Hospital of
Hainan  Province, @ Haikou, Hainan
Province, China with a 10-year history of
gradually-worsening bilateral periorbital
wrinkles. The patient had never received
periorbital invasive or non-invasive antiag-
ing treatment. Before treatment, static wrin-
kles with a pronounced appearance were
observed on his bilateral periocular area
(Figure 1: Al, B1, CI1, DI1). He received a
viable therapy to manage his periorbital
wrinkles as follows: the left orbital area
was subjected to 2940nm Er:YAG lattice
laser and then HG (Changchun JA

Biotech, Changchun, China) 10 h/day com-
bined with recombinant bovine bFGF gel
(Beifuxin gel; Essex Bio-Pharmaceutical,
Zhuhai, China) twice daily for 4 days (here-
after, LHG); while 2940 nm Er:YAG lattice
laser and bFGF gel twice daily for 4 days
(hereafter, LG) were applied to the right
orbital area as the control. This therapy
was explained to the patient and he provid-
ed written informed consent prior to the
procedure. The VISIA facial image analy-
sis system (Canfield Scientific, Parsippany,
NJ, USA) was used to monitor the perior-
bital areas on days 1, 4, 7, and 30 after
treatment. The LHG therapy improved
postoperative swelling and pigmentation
compared with the LG therapy (Figure 1:
A2-A5, B2-B5). Noticeably, the wrinkles
on the LHG side on day 30 were obviously
improved, while the control side had more
wrinkles because of the unsmooth wound
surface caused by crusts (Figure 1: C2,
D2). LHG therapy accelerated the wound
healing process as it effectively reduced the
blood vessels due to the laser treatment
(Figure 1: C3-CS5, D3-D5).

The patient agreed to the publication of
his case report and written consent was
obtained. The publication was approved
by the Ethics Committee of the Fifth
People’s Hospital of Hainan Province. The
case report conforms to the CARE
guidelines.’

Discussion

Periorbital wrinkling is a sign of skin
aging.® Laser therapy is an effective
method for improving periorbital wrinkles.”
The 2940 nm Er:YAG laser is an effective
tool to implement skin rejuvenation due to
its specific wavelengths, high security and
short healing time.® Furthermore, wound
care with GFs or HG can accelerate epithe-
lial regeneration and the wound healing
process.” * Previous research has indicated
that wound dressing plus GFs, compared
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Figure |. Representative photographs obtained using a VISIA” facial image analysis system of a 47-year-old
male that presented with a |0-year history of gradually-worsening bilateral periorbital wrinkles. The pho-
tographs were taken in order to analyse the extent of wrinkling and red areas before and after treatment:
(A1-A5) photographs of the left side of the face treated with lattice laser therapy, hydrogel combined with
basic fibroblast growth factor gel (LHG) on days 0, I, 4, 7 and 30; (B1-B5) photographs of the right (control)
side of the face treated with lattice laser therapy and basic fibroblast growth factor gel on days 0, I, 4, 7 and
30; (C1-C2) photographs of the wrinkles on the LHG side on days 0 and 30; (C3—C5) views of the red areas
on the LHG side on days 0, | and 30; (D 1-D2) photographs of the wrinkles of the control side on days 0 and
30; (D3-D5) views of the red areas on the control side on days 0, | and 30. The colour version of this figure

is available at: http://imr.sagepub.com.

with wound dressing alone, showed more
therapeutical benefits after laser treatment.’
However, treatment with GFs exhibits lim-
ited curative effects because they are rapidly
degraded, having only a short half-life.?
During wound healing, HG is able to
absorb liquids, keep the wound moist,
improve the inflammation, promote colla-
gen deposition and blood clotting capaci-
ty.® 19 In addition to accelerating the rate
of re-epithelialization, HG loaded with bio-
active drugs showed a higher drug release
rate and enhanced biological activity.”!" A
study demonstrated that using laser therapy
combined with HG might contribute to the

synthesis of collagen and the process of
wound healing.* HG in combination with
GFs could maintain the sustained release
of GFs, while HG prevents the degradation
of GFs by proteinases, and enhances the
pharmacological effect of GFs to promote
wound healing.*'? The role of lasers and
GFs in facial rejuvenation has also been
demonstrated previously,'>'* so this cur-
rent case was treated with LHG therapy
and LG control therapy on the contralater-
al sides of his face to see if the LHG therapy
would have a better effect on periorbital
wrinkle treatment. In summary, LHG treat-
ment significantly improved skin aging with
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an accelerated wound repair and wrinkle
improvement. To the best of our knowl-
edge, this is the first case of a patient with
periorbital wrinkles treated with 2940 nm
Er:YAG lattice laser therapy plus GFs
and HG. It should be noted that the under-
lying mechanisms have not been elucidated.
HG combined with GFs after laser therapy
could be an alternative therapy for perior-
bital wrinkles. However, the mechanism
and curative effect of the LHG therapy
need to be further studied.

Acknowledgement
The authors thank the patient and his family.

Authors’ contributions

J.Z. and Z.L. reviewed the literature and wrote
the manuscript; S.F., J.L. and Y.Z. collected the
clinical data and helped to draft the manuscript;
F.L. treated the patient and made revisions relat-
ed to important intellectual content of the man-
uscript. All authors provided final approval for
the version to be submitted.

Declaration of conflicting interest

The authors declare that there are no conflicts of
interest.

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This work
was supported by the Scientific Research
Project of Health and Family Planning
Commission of Hainan Province (no.
18A200117).

ORCID iD

Jingyi Li ® https://orcid.org/0000-0001-9968-
9933

References

1. Kim DJ, Chang SS and Lee J. Anti-Aging
Potential of Substance P-Based Hydrogel for

10.

Human Skin Longevity. Int J Mol Sci 2019;
20: 4453.

. Machado BHB, Frame J, Zhang J, et al.

Comparative Study on the Outcome of
Periorbital Wrinkles Treated with Laser-
Assisted Delivery of Vitamin C or Vitamin
C Plus Growth Factors: A Randomized,
Double-blind, Clinical Trial. Aesthetic Plast
Surg 2021; 45: 1020-1032.

. Hajimiri M, Shahverdi S, Esfandiari MA,

et al. Preparation of hydrogel embedded
polymer-growth factor conjugated nanopar-
ticles as a diabetic wound dressing. Drug Dev
Ind Pharm 2016; 42: 707-719.

. Martins SS, Torres OJ, Santos OJ, et al.

Analysis of the healing process of the
wounds occurring in rats using laser therapy
in association with hydrocolloid. Acta Cir
Bras 2015; 30: 681-685.

. Gagnier JJ, Kienle G, Altman DG, et al. The

CARE guidelines: consensus-based clinical
case reporting guideline development.
Headache 2013; 53: 1541-1547.

. Liu L, Wang H and Wang ZJ. A new

approach to lower eyelid-cheek junction
rejuvenation. J Cosmet Dermatol 2019; 18:
45-50.

. Kotlus BS. Dual-depth fractional carbon

dioxide laser resurfacing for periocular rhy-
tidosis. Dermatol Surg 2010; 36: 623—628.

. Okan G and Rendon MI. The effects of a

high glycerin content hydrogel premolded
mask dressing on post-laser resurfacing
wounds. J Cosmet Laser Ther 2011; 13:
162-165.

. QuJ, Zhao X, Liang Y, et al. Antibacterial

adhesive injectable hydrogels with rapid self-
healing, extensibility and compressibility as
wound dressing for joints skin wound heal-
ing. Biomaterials 2018; 183: 185-199.

Liang Y, Li Z, Huang Y, et al. Dual-
Dynamic-Bond Cross-Linked Antibacterial
Adhesive Hydrogel Sealants with On-
Demand Removability for Post-Wound-
Closure and Infected Wound Healing. ACS
Nano 2021; 15: 7078-7093.

. Li M, Liang Y, He J, et al. Two-Pronged

Strategy of Biomechanically Active and
Biochemically Multifunctional Hydrogel


https://orcid.org/0000-0001-9968-9933
https://orcid.org/0000-0001-9968-9933
https://orcid.org/0000-0001-9968-9933

Zeng et al.

13.

Wound Dressing To Accelerate Wound
Closure and Wound Healing. Chem Mater
2020; 32: 9937-9953.

Hamedi H, Moradi S, Hudson SM, et al.
Chitosan based hydrogels and their applica-
tions for drug delivery in wound dressings: A
review. Carbohydr Polym 2018; 199: 445-460.
Natari S, Kim KE, Ryu SI, et al. Device-
Induced Neocollagenesis: Profibrotic

Response or True Neocollagenesis? Lasers
Surg Med 2020; 52: 1010-1019.

. Mijiritsky E, Assaf HD, Peleg O, et al. Use

of PRP, PRF and CGF in Periodontal
Regeneration and Facial Rejuvenation — A
Narrative Review. Biology (Basel) 2021; 10:
317.



