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Abstract. – OBJECTIVE: Hyaluronic acid 
has been efficient in ameliorating and support-
ing recovery in both chronic and acute lesions. 
The aim of this study was to assess the effec-
tiveness of hyaluronic acid-based cream and 
gauze pads in cutaneous wounds. 

PATIENTS AND METHODS: This retrospec-
tive and prospective study examines the use of 
a 0.2% hyaluronic acid cream or gauze-pads ap-
plication (Connettivina Bio®). 85 patients partici-
pated in the study and were affected by wounds 
of different etiologies, comprising superficial 
trauma wounds (20), surgical sutures (15), first- 
and second-degree burns (15), dermabrasions 
(30) and ulcers of different etiologies (5). We 
analyzed the healing process in terms of pro-
gression and wound quality. Moreover, we per-
formed biopsies (not on all patients) to evaluate 
the grade of re-epithelialization.

RESULTS: We observed a reduction in the 
mean surface area of the wounds, precisely 456 
mm2 at baseline to 147 mm2 after six weeks with 
an average 80% decrease in the wound surface 
area. No fibrin tissue was observed, and a small 
amount of exudate was noted in 91% of wounds. 
Hyaluronic acid cream and gauze-pads-based 
treatments were well tolerated by patients. All 
groups showed a decrease of inflammation with 
a progressive increase of collagen fibers and 
granulation tissue.

CONCLUSIONS: The treatment with hyal-
uronic acid 0.2% yielded remarkable outcomes 
in the re-epithelialization of superficial wounds 
and provided favorable recovery and tolerance 
for patients. 
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Re-epithelialization, Regenerative medicine, Wound 
repair, Connettivina Bio®.

Introduction

Hyaluronic acid (HA) was first identified in 
1934 and has been thoroughly investigated since 

then1-3. HA is a natural polysaccharide and is a 
key element in the extracellular matrix (ECM) 
consisting of a linear polysaccharide with al-
ternating units of b-1,4-linked D-glucuronic 
acid and (b-1,3) N-acetyl-D-glucosamine4. HA 
possesses numerous physiological properties in-
cluding structural and space-filling functions, 
lubrication, tissue and ECM water absorption 
as well as retention ability. It is a biocompatible 
polymer with several biological functions, such 
as skin moisturization and anti-wrinkle effects 
that support the natural healing process5-8. Addi-
tionally, numerous in vitro and in vivo studies9-10 
have revealed the wound healing ability of HA by 
enhancing mesenchymal and epithelial cell mi-
gration and differentiation, as well as improving 
angiogenesis and collagen deposition. Further-
more, HA promotes a favorable wound healing 
microenvironment with remarkable potential in 
treating scarring and wound healing overall11.

Wound therapy largely depends on different 
factors, including wound severity and pathophys-
iological status not to mention the medical condi-
tion and the degree of tissue damage concerning 
each patient. An adequate choice of wound dress-
ing is fundamental towards a favorable therapeu-
tic outcome. Acute wounds may involve heal-
ing issues and subsequent acute complications12. 
Wound healing intrinsically occurs in four estab-
lished and complex phases which are hemostasis, 
inflammation, proliferation and remodelling13,14, 
involving soluble mediators, ECM formation, and 
parenchymal cell migration. The wound healing 
process generally requires prompt pain allevia-
tion and wound closure with an aesthetically ap-
propriate scar formation. Wound healing entails 
recovery of the skin barrier as well as restoration 
of an internal homeostasis, decreasing, besides, 
risks of infection and secondary complications. 
A perpetuation of the healing process and subse-
quent chronic wound development are indicators 
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of inadequate wound recovery and inevitably 
imply scar tissue generation.  

HA has yielded positive outcomes in chronic 
wounds. However, few studies have revealed its 
benefits in relation to excoriations, skin abrasions 
and acute lesions even in cases of less complex 
wounds. This study investigated the healing pro-
cess and wound quality in patients treated with 
HA-based cream or gauze-pads applications.

Patients and Methods

We conducted a single-center, observational 
and retrospective study from January 2018 to 
December 2021 in outpatients affected by acute 
wounds to investigate the effectiveness of a 0.2% 
hyaluronic acid cream and dressing gauze pads 
(Fidia Farmaceutici, Abano Terme, Italy) during 
wound recovery. The study was conducted ac-
cording to the Declaration of Helsinki and to the 
Guidelines for Good Clinical Practice. The study 
protocol was authorized by the Marche Regional 
Ethics Committee (CERM-Italy) (765/2022). 

Patient Characteristics and 
Clinical Investigation

A total of 85 patients, aged 18 years or over 
were included in the study suffering from wounds 
of different etiologies, precisely, superficial trau-
ma wounds (20), surgical wounds (15), first- and 
second-degree burns (15), dermabrasions (30) 
and ulcers of different etiologies (5).

The wounds were treated with low molecular 
weight (200 kDa) hyaluronic acid (Connettivina 
Bio®, Fidia Farmaceutici SpA, Abano Terme, 
Italy) cream or gauze-pads. The treating physi-
cian determined the type of therapy depending 
on wound type and depth, ulcer expansion and 
etiology. The depth of the ulcers treated with the 
gauze-pads ranged from 0.1 to 1 cm, while the 
depth of those treated with the cream ranged from 
1 to 1.3 cm.

The same therapeutic protocol was adminis-
tered to all patients: the wound was disinfect-
ed, cleansed with saline solution and covered 
with hyaluronic acid 0.2% cream or gauze pads. 
Dressings were changed every day. Patients were 
followed up twice a week at our clinic where 
wounds were treated and observed for wound 
characterization, size, edges, exudate and peri-
wound appearance. The treatment was adminis-
tered until the wound was clean and granulating. 
No advanced dressing was applied, and total 

wound healing was considered on completion of 
the normal re-epithelization process. 

Assessment Methods
During each visit, wound size and wound qual-

ity were evaluated. Changes in wound size are 
difficult to measure by length and width due to the 
irregular shape of the wounds; hence, we measured 
the surface area in cm2 using squared transparent 
paper on which we traced the wound area with 
indelible markers (Oxford Health, NHS Foundation 
Trust guidelines). Wound quality was monitored 
for occurrences of eczema/dermatitis, black eschar, 
fibrin, scarring, resurfacing epithelium, degree of 
exudate as well as peri-wound appearance. More-
over, episodes of pain, bleeding and adherence 
were evaluated on dressing removal. 

Wound Biopsies
A total of 15 biopsies were performed during 

local anesthesia using a 2-mm biopsy punch (Kai 
Europe GmbH, Solingen, Germany). The biop-
sies were then stored in a 10% buffered formalin 
solution for histological and histomorphometric 
analysis.

Histological and 
Histomorphometric Evaluation

All specimens were sectioned (5μm) and 
stained with hematoxylin-eosin for histological 
examination. The specimens were assessed by 
two masked technicians via light microscopy 
(Nikon Eclipse 600, Milan, Italy) and NIS-El-
ements Microscope Imaging Software (Nikon) 
to observe the cellular response in relation to 
fibrosis, inflammation and neovascularization. 
We examined three slides per sample using light 
microscopy at 20x for initial magnification. 
Moreover, each slide contained three sections 
of a specimen and we examined five fields per 
tissue section. A semi-quantitative investigation 
was conducted for specific cell types: Polymor-
phic Nuclear Cells, each cell contains a nucleus 
lobed into segments and cytoplasmic granules, 
i.e., granulocytes; phagocytic cells which are 
large mononuclear cells, i.e., macrophages and 
monocyte-derived giant cells; non-phagocytic 
cells defined as small mononuclear cells, i.e., 
lymphocytes, plasma cells and mast cells; elastic 
and collagen fibers; endothelial cells; fibroblasts. 
Blind assessment was conducted throughout the 
procedures and scoring was considered accord-
ingly to absence (score 0), scarce presence (score 
1), moderate presence (score 2), and profuse pres-
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ence (score 3). Three evaluations were carried 
out and values were expressed as follows: mean ± 
Standard Deviation.

Statistical Analysis
Values were indicated as the mean standard 

error. Least square linear regression was con-
ducted for assessment using a computer-aided 
statistics program SPSS 16.0 software, (SPSS 
Inc., Chicago, IL, USA). A p > 0.05 was intended 
as statistically significant. The statistical analysis 
software (SPSS) was used to conduct the two-
tailed Student t-test along with the Kolmogor-
ov-Smirnov test.

Results 

Eighty-five patients participated in our study. 
Type of wounds included superficial trauma 
wounds (20), surgical wounds (15), first- and sec-
ond-degree burns (15), dermabrasions (30) and 
ulcers of different etiologies (5). Most patients 
presented upper and lower limb wounds and 
other sites comprising the chest, back, buttocks 
and neck. 

Re-Epithelization of Wound Healing
At baseline, the mean wounds area measured 

456 mm2 with the smallest wound measuring 100 
mm2 in area and the largest having an area of 
1200 mm2. A mean time of seven days was noted 
between wound occurrence and start of treatment 
with hyaluronic acid 0.2%. A decrease in the 
mean wound area was noted from 456 mm2 to 
226 mm2 after four weeks accounting for an av-
erage reduction of 80% in the wound area (Figure 
1). After six weeks, 95% of wounds healed and 

treatment was suspended. Additional treatment 
for complete healing was required for only 5% 
of wounds.

 
Quality of Wound Healing

No fibrin was noted in 95% of wounds and 
little fibrin was present in 5% of wounds. 90% of 
wounds showed no exudate and little exudate was 
observed in 10% of wounds.

On peri-wound examination, normal skin ap-
pearance increased from a percentage of 32% to 
70% at baseline after two weeks. Other wounds 
presented edematous skin and a macerated inflam-
matory response. However, after six weeks, peri-
wound skin was normal in appearance regarding 
93% of cases and the remaining wounds (7%) pre-
sented with scarce fibrin or scarce exudate. In par-
ticular, fibrin and exudate progressively decreased, 
after three weeks, until to 5% (fibrin) and 10% 
(exudate). Complete evaluation of wound quality 
following each assessment is presented in Figure 2.

Figures 3, 4 and 5 show a moist, healing wound 
with no evidence of excess moisture at the end of 
second week of observation with a reduction of 
wound area after six week.

Considering complete healing within the study 
timeframe, 66% of wounds were described by 
the investigators as “very good” and 22% as 
“good” healing outcomes. Assessments of dress-
ing change in terms of easy removal, bleeding, 
adherence and pain are exhibited in Figure 6. 
Patients treated with cream demonstrated greater 
tolerability than those treated with gauze in terms 
of dressing adherence and pain.

Patients satisfactorily tolerated the 0.2% HA 
dressing and cream formulation. Redness, pru-

Figure 2. Evaluation of the quality of wounds healing 
during the first six weeks after application of hyaluronic 
acid cream or dressing.

Figure 1. Progression of wound healing during the first six 
weeks after application of hyaluronic acid cream or dress-
ing, as measured by the mean wound surface area.
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Figure 3. Post traumatic wound in 
54-year-old patient. A, pre-treatment. 
B, after two weeks. C, after four weeks. 
D, wound healing after six weeks.

Figure 4. Post cryotherapy wound in 62-year-old patient. A, pre-treatment. B, after one week. C, after two weeks. D, wound 
healing after four weeks.
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ritus and irritation in the perilesional area was 
observed in 6% of patients and no patient com-
plained of wound pain. 

The selection of treatment type between cream 
and dressing was made according to wound type 
as described in the Patients and Methods section. 
No significant differences in healing progression 
were noted for each treatment application in either 
patient group, who had a remarkable reduction in 
the mean wound area compared to baseline after 
the first six weeks. Furthermore, no significant 
differences were observed as regards tolerance or 
acceptance/satisfaction on behalf of the patients.  

Histological and histomorphometric evaluation
Hematoxylin and eosin staining as well as 

histological and histomorphometric analysis of 

Figure 5. Post burn wound in 41-year-
old patient. A, pre-treatment. B, after 
two weeks. C, after four weeks. D, 
wound healing after six weeks.

Figure 6. Evaluation of the overall use of hyaluronic acid 
cream or dressing, as assessed by medical doctors and 
patients.
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pre- and post-treatment lesions were conducted. 
Regarding epidermal thickness, the amount of 
keratinocyte layers tended to rise leading to a 
more consistent and resistant re-epithelialization. 
At baseline, the majority of cells in the wound 
were red blood cells and inflammatory cells: 
high infiltration of granulocytes, macrophages, 
polymorphic nuclear cells (PMNs) and non-poly-
morphic nuclear cells, few fibroblasts, few elastic 
fibers and few collagen fibers were present. In the 
post-treatment biopsy analysis, a visible dermal 
scar was noted containing few remaining inflam-
matory cells, numerous fibroblast cells, elastic 
and collagen fibers as well as few PMNs and 
non-phagocytic cells (Figure 7).

Discussion

Wound closure and the functional and mor-
phological recovery are key factors in wound 
treatment15. Therapeutic options for primary in-
tention wound healing, including superficial trau-
ma wounds, dermabrasions, and burns are based 
on pain reduction and retaining the moisture 
status of the wound. Few studies have assessed 
acute wounds in vivo and in vitro16,17. Herein, we 
demonstrate the effectiveness of 0.2% hyaluron-
ic acid-based cream and gauze-pads, revealing 
its benefits in the healing process. The healing 
process initiates immediately after a skin in-
jury, restoring the skin tissue architecture as 

well as stopping bleeding. This procedure occurs 
through platelets releasing a substantial quantity 
of HA with a high molecular weight (HMW-HA) 
and promotes the deposition of fibrinogen and 
the formation of an initial clot. In addition, HA 
is a key element of edema fluid and indirectly 
stimulates the recruitment of neutrophils cells, 
which is an integral part of debris phagocytosis 
and of necrotic tissue and the consequent re-
lease of tumor necrosis factor-alpha (TNF-a), 
IL-1b and IL-8. Furthermore, the secretion of 
inflammatory cytokines will favor the fragmen-
tation of HMW-HA into low molecular weight 
LMW-HA, contributing towards leucocyte and 
monocyte recruitment. Besides, LMW-HA and 
fibronectin support the invasion and proliferation 
of fibroblasts, an essential process in the deposi-
tion of collagen for the wound. Noteworthy is the 
molecular weight of HA in wound regeneration 
and prompt re-epithelialization. HA produces dif-
ferent effects depending on its molecular weight 
being also demonstrated by several clinical stud-
ies18. In fact, it has been shown that low/medium 
molecular weight HA promotes wound repair 
from the earliest stages, while HMW-HA has 
no short-term effects, probably due to its higher 
initial viscosity18.

After six weeks, an average reduction of 80% 
in the wound surface area was observed, togeth-
er with an increase of fibronectin and collagen, 
which is most likely related to rapid re-epitheli-
alization. Some recent studies on animal models 

Figure 7. Signs of inflammatory condition during the first six weeks after application of hyaluronic acid cream of dressing. 
After treatment: few infiltrations of granulocytes, macrophages, polymorphic nuclear cells (PMNs) and non-polymorphic 
nuclear cells, high fibroblasts and endothelial cells, few elastic fiber, and high collagen fibers were present.
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has revealed similar outcomes concerning re-ep-
ithelialization5,19,20. Moreover, a meta-analysis 
by Voigt and Driver21 demonstrated the mostly 
positive effect of HA in healing of wounds 
of various etiologies. In particular, some cited 
trials showed that topical HA improves healing 
rates in terms of complete healing or a reduction 
of wound size.

Our study has demonstrated that wounds treat-
ed with topical HA favor the natural re-epitheli-
alization process, by maintaining a moist wound 
environment that facilitates the wound healing 
process by preventing tissue dehydration and cell 
death, accelerating angiogenesis, increasing the 
breakdown of fibrin and necrotic tissue.

The histomorphometry analysis highlighted a 
relevant concentration of PMNs and non-phago-
cytic cells in early granulation tissue. Conversely, 
with the progression of ulcer healing, HA has a 
role as moderator of inflammation. Our results 
showed that the use of exogenous HA had a pos-
itive effect on re-epithelialization. These results 
supported the hypothesis that HA stimulated 
migration and proliferation of keratinocytes22-24.

The clinical trial demonstrated that applica-
tions of HA cream or gauze-pads aided in wound 
healing as shown by a reduced wound surface 
area of 80% at six weeks and a reduced surface 
area of 95% after eight weeks. As for the healing 
quality, we observed 95% of wounds lacking in 
fibrin and 90% devoid of exudate. Such favorable 
outcomes regarding quality of healing may be 
due to HA indirect activity during the re-epitheli-
alization process in which keratinocytes are read-
ily proliferated and dermal collagen is remodeled 
thus interfering with the inflammatory response. 
To date, various HA-based wound dressings are 
applied in a clinical context owing to the specific 
hygroscopic, rheologic and viscoelastic proper-
ties25-27. HA provides a temporary structure in the 
early stages of the wound to facilitate the diffu-
sion of nutritional supplies and allows the control 
of hydration during wound repair and inflamma-
tory process28,29.

Our findings may be limited by the absence 
of a control standard wound application and by 
the retrospective nature of the investigations. 
Additionally, the efficacy of HA may be ques-
tioned due to the different wound types chosen 
for the indicated study. However, considering the 
wounds described herein, HA cream and gauze-
pads treatment provide a humid environment, 
thus protecting it from abrasion, friction and 
drying promoting the healing of acute wounds of 

various etiologies. In conclusion, exogenous top-
ical HA treatment enhances healing by stimulat-
ing of matrix deposition and reducing inflamma-
tion, by maintaining a moist wound environment. 
The beneficial effects of a moist environment 
include prevention of tissue dehydration and cell 
death, acceleration of angiogenesis, increased 
breakdown of dead tissue and fibrin, potentiating 
cell-cell interaction, and, in addition, significant 
pain reduction.

Conclusions

HA is usually applied in an ample variety of 
therapeutic applications30, as well as osteoarthri-
tis, ophthalmic surgery, cosmetic application and 
tissue engineering. It may be administered by 
intradermal injections or topically. HA ointments 
are safe and effective above all for skin repair, 
thanks to its moist environment which favors 
the management of exudate and facilitates the 
exchange of O2 and nutrients, as well as enhanc-
ing local cell migration and proliferation. It also 
reduces inflammation by reducing inflammatory 
cells thereby improving wound re-epithelializa-
tion and granulation, which are of utmost impor-
tance to improve skin repair.

In conclusion, wounds treated with topical HA 
favor the natural re-epithelialization process, by 
maintaining a moist wound environment that fa-
cilitates the wound healing process by preventing 
tissue dehydration and cell death, accelerating 
angiogenesis, increasing the breakdown of fibrin 
and necrotic tissue.
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