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Resumen 
El exceso de radicales libres en el en- 
torno de una herida contribuye de forma 
significativa al estancamiento de la misma 
en la fase inflamatoria, fa- voreciendo la 
aparición de una herida de difícil 
cicatrización. Se genera una situación de 
estrés oxidativo, puesto que las 
enfermedades de base que suelen 
presentar los pacientes con heridas 
crónicas dificultan en gran medida el 
retorno a una situación de balance 
oxidativo. Esto incide directamente sobre 
la capacidad de respuesta del tejido, ya 
que se afectan directamente estructuras 
celulares y la matriz extracelular del 
entorno. En este trabajo se ha aplicado un 
tratamiento antioxidante para el control 
del exceso de radicales libres en el 
entorno de la herida, con el fin de 
conseguir la activación en el caso de 
úlceras crónicas de etiología vascular 
venosa. Para ello, se ha aplicado un 
apósito antioxidante con componentes 
de origen natural, una matriz absorbente 
de algarrobo y una solución antioxidante 
con cúrcuma y acetilcisteína, indicado 
para la fase inflamatoria de las heridas y la 
adecuada terapia compresiva. Para la 
evaluación de la evolución de las úlceras 
se utilizó la escala RESVECH 2.0. 
Transcurridas 2-3 semanas, el apósito 
antioxidante consiguió 

la activación de la herida, lo que se 
reflejó en el mantenimiento del lecho 
de la úlcera libre de tejido 
desvitalizado, la inducción de la 
formación de tejido de granulación y 
la activación de los bordes 
perilesionales. A partir de ese 
momento, se aplicaron apósitos de 
cura húmeda convencionales, 
llegando hasta la cicatrización total de 
las heridas en las semanas 5-6 desde el 
inicio del tratamiento. 
PALABRAS CLAVE: APÓSITO ANTIOXIDANTE; 
ESTRÉS OXIDATIVO; RADICALES LIBRES; HERI- 
DA CRÓNICA; ÚLCERAS VENOSAS. 
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Summary 
The excess of free radicals in the wound 
environment significantly   contributes 
to the arrest of the wound in the 
inflammatory phase, favouring the 
appearance of a hard-to-heal wound. 
An oxidative stress condition is 
generated, as the comorbidities that 
patients with chronic wounds 
frequently present hinder the return to 
an oxidative balance. This fact affects 
the ability of the tissue to respond to an  

injury, since cellular structures and 
extracellular matrix of the environment 
are affected. In this work, an antioxidant 
treatment has been applied, to control 
the excess of free radicals in the wound 
environment, in order to achieve the 
activation of chronic ulcers from venous 
vascular etiology. This antioxidant 
dressing has two components from 
natural origin, an absorbent matrix 
from carob tree and an antioxidant 
solution containing curcumin and 
acetylcysteine, and is indicated for the 
inflammatory phase of the healing 
process of wounds. The appropriate 
compressive therapy was also applied. 
RESVECH 2.0 scale was used as wound 
evolution assessment. The results 
showed that after 2-3 weeks of 
treatment, the antioxidant dressing 
achieved the activation of the wound, 
which was reflected in the maintenance 
of a wound bed free from devitalized 
tissue, the induction of the formation of 
granulation tissue and the activation of 
the perilesional edges. After that, 
conventional moist wound healing 
dressings were applied, reaching wound 
closure after 5-6 weeks from the 
beginning of the treatment. 
KEY WORDS: ANTIOXIDANT DRESSING, 
OXIDATIVE STRESS, FREE RADICALS, HARD-TO-

HEAL WOUNDS, VENOUS ULCERS. 
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Introduction 
The oxidative stress present in a damaged tissue is due to an excess of 
the levels of free radicals and reactive oxygen and nitrogen species, which 
are not managed properly during the process of tissue repair1-3. These 
radicals are produced by the same inflammatory cells that go to the 
damaged area, as first antibacterial defence line and as signalling 
molecules for the regulation and activation of healing4,5. Once their mission 
is completed, the concentration of free radicals must decrease until 
reaching basal levels6,7. Factors such as bad habits or patient processes 
(diabetes, ischemia, venous disease), decrease the physiological 
antioxidant defences and the levels of these molecules remain elevated8–

11 longer than necessary. 
In response to an excess of free radicals there is a neutrophil 

recruitment, an activation of the secretion of pro-inflammatory cytokines 
that keep the wound in a persistent inflammatory state12–14, with an altered 
cellular response and the healing process slows down producing a hard-
to-heal wound15–18. Table 1 shows the effects of this oxidative stress on the 
wound. The main objective of this work is to present the effect of an 
antioxidant wound dressing with components from natural origin on five 
cases of complex venous wounds. This wound dressing was used in order 
to eliminate the excess of free radicals in the wound environment, achieve 
wound activation and overcome the inflammatory phase, by controlling 
oxidative stress and its harmful effects. Also, as a secondary objective, an 
estimate of the cost-benefit of the use of this wound dressing, indicated for 
the inflammatory phase of complex wounds of different etiology, was 
calculated. 

 
Material and Methods 
Design 
This is a case series study of patients referred to the advanced chronic 
wound specialist of the Poniente Health District, Almería (Andalusian 
Health Service, Spain), where they were examined and treated with the 
antioxidant wound dressing throughout the first semester of 2018. 

 
Description of cases 
Patients included in the study had wounds from venous etiology over three 
months in evolution, with local clinical signs of infection, moderate 
exudate, presence of devitalised tissue in the wound bed (fibrin and 
slough) and torpid evolution (table 2). 

 
 
 

Persistent inflammatory environment13 
 

Direct damage of free radical son cell membranes, proteins and DNA1,2  

Decreased mitochondrial activity, energy deficit in the cell20 

Induction of fibroblasts senescence21 
 

Inhibition of the migration capacity of keratinocytes22  

Induction of metalloproteinase synthesis23 

Decreased activity of endogenous antioxidants1 
 

Source: this manuscript. 

Description of the wound dressing 
The antioxidant wound dressing 
consists of an absorbent plant 
matrix of carob seeds that is 
moistened with a solution 
containing turmeric and  
N-acetylcysteine, providing a moist 
environment and a high antioxidant 
capacity provided by all its 
components. The matrix can be 
trimmed to fit the wound bed. 

 
Description of lesion management 
techniques 
In all cases a sharp debridement 
was performed, followed by the 
application of the antioxidant wound 
dressing as primary dressing and 
polyurethane foam as secondary 
dressing, in order to keep the 
antioxidant wound dressing on the 
wound bed, and help with the 
management of the exudate. 

The matrix was cut to fit the 
shape of the wound bed. 
Perilesional skin was protected with 
a barrier film to prevent maceration 
due to exudate. The antioxidant 
wound dressing was maintained on 
the wound an average of 3-4 days. 
Once the advanced chronic wound 
specialist considered that normal 
wound healing process had been 
reactivated – wound bed with no 
devitalised tissues, active edges, 
and induction of proliferative phase 
– the ulcers were treated with 
conventional moist wound healing 
dressings. The evolution for the 
ulcers was evaluated by means of 
the RESVECH 2.019 scale at each 
wound dressing change. This scale 
has 6 items related to wound 
dimension, depth of affected 
tissues, state of wound edges, type 
of tissue in the wound bed, level and 
type of exudate and signs of 
infection-inflammation.  
The application of the scale allowed 
us to obtain quantitative data on the 
evolution of the wound. 

 
 

EFFECTS OF OXIDATIVE STRESS ON THE WOUND 1 
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Cost-benefit Analysis 
An estimate of the cost of treating the wounds and a comparison between 
costs before and after treatment with the antioxidant wound dressing. The 
cost estimate per treatment included the expenses associated with the 
consumables, used wound dressings, antibiotics and hourly costs of the 
professionals who treated the wound (nurse, primary care doctors and 
specialist). 

 
Results 
Five patients with hard-to-heal ulcers from venous vascular etiology were 
included. Table 2 shows the characteristics of patients and lesions. 

Average age of patients was 59.2 ± 17.9 years. Patients presented 
ulcers of 4 to 24 months in evolution. They also had basal diseases that 
made the healing process of lesions more difficult. All wounds were treated 
according to the protocol described in the methodology with wound 
dressing changes every 72 hours in all cases. All patients were treated 
with compression therapy (multilayer bandage or non-elastic compression 
system), which remained after healing. 

Figure 1 shows the images of the evolution of wounds throughout 
treatment with antioxidant wound dressing, polyurethane foam and 
compressive therapy. 

The wound management protocol of the study achieved permanent 
elimination of devitalised tissues from the wound bed, since there was no 
re-deposit of slough and fibrinous tissue after the initial debridement, 
preventing their effect in wound evolution. Application of the antioxidant 
wound dressing in addition to an adequate management of the 
exudate and the appropriate compressive  

 

 

 

 

therapy promote the formation of 
new granulation tissue and the 
activation of the perilesional edges, 
that started to progress (Figure 1). 

Total wound closure was achieved 
after 5-6 weeks of treatment with a 
decrease in  RESVECH of 53.4 ± 
8% during the first 2-3 weeks of 
treatment (Figure 2). 

In addition, the estimate of the 
cost-benefit calculated in these 5 
cases, indicated that treatment with 
antioxidant wound dressing 
produced savings between 152.52 
and 2499.20 euros, with an average 
of 1652,31 ± 1235.92 euros (Figure 
3). 

 
Discussion 
Control of oxidative stress in the 
wound has been described in 
recent years as a relevant factor to 
consider for achieving activation of 
hard-to-heal wounds16. 

        
 CLINICAL CASE 1 CLINICAL CASE 2 CLINICAL CASE 3 CLINICAL CASE 4 CLINICAL CASE 5 
Age 40 80 41 70 65 
Wound etiology Post-thrombotic 

venous vascular ulcer 
Post-thrombotic 
venous vascular 
ulcer 

Varicose venous 
vascular ulcer 

Post-thrombotic 
venous vascular 
ulcer 

Post-thrombotic 
venous vascular 
ulcer 

Time in evolution 4 MONTHS 2 YEARS 6 MONTHS 2 YEARS 12 MONTHS 
Pathologies • Crohn disease 

• Hypothyroidism 
• Obesity 
• Venous insufficiency 

• Beta thalassemia 
minor 

• Arterial 
hypertension 

• Gilbert’s syndrome 
• Microcytosis 
• Diabetes Mellitus 

• Diabetes Mellitus 
• Chronic pancreatitis 
• Liver disease 
• Mixed 

hyperlipidemia 
• Portal hypertension 
• Venous insufficiency 
• Barrett’s esophagus 

• Venous 
insufficiency 

• Repeated stroke 

• Arterial hypertension 
• Left popliteal artery 

aneurysm 
• Gonarthrosis 
• Dyslipidemia 
• Morbid obesity 
• Venous insufficiency 
• Osteoarthritis 
• Hyperuricemia 

Primary wound 
dressing Antioxidant wound dressing 

Secondary wound 
dressing Polyurethane foam 

Frequency of 
wound dressings 
changes 

Every 72 h Every 72 h Every 72 h Every 72 h Every 72 h 

Compressive 
therapy Multilayer bandage (JOBST® Compri 2-BSN) 

Non-elastic 
compression 
system (Circaid) 

Compressive 
therapy after 
healing 

Compression stockings (Ulcer care) 
Non-elastic 
compression 
system (Circaid) 

Source: this manuscript. 

 

2 CHARACTERISTICS OF PATIENTS WITH TORPID WOUNDS OF VENOUS ETIOLOGY AND THE TREATMENT PERFORMED 
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Patients with complex lesions are frequently exposed to an oxidative 
stress situation, due in part to their basal pathologies (diabetes mellitus, 
venous or arterial insufficiency, hypertension, etc.) that are a continuous 
source of free radicals8–11, and also in part to the decrease of physiological 
antioxidant defences (enzymatic and non-enzymatic antioxidation)1. These 
circumstances interfere with returning effectively to a situation of oxidative 
balance or homeostasis3. The excess of free radicals has different effects 
on the cells responsible for the healing process, as there are direct 
damages on different cellular structures (membranes, DNA, proteins)1,2, 
and on the extracellular matrix (collagen, hyaluronic acid) 23 ,which affect 
response capability of tissues.  

In this work, a series of hard-to-heal 
wounds of venous vascular etiology 
have been treated with an antioxidant 
wound dressing24, with the objective 
of controlling the excess of free 
radicals, activating the wound and 
contributing to overcome the 
inflammatory phase. The 
antioxidant wound dressing 
consists of a galactomannan matrix 
of plant origin, which is obtained 

Translation of the original article in Spanish: Rev ROL Enferm 2018; 41(11-12):742 
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Evolution of RESVECH 2.0 scale at treatmen beginning (0 weeks), at an intermediate point (3 

weeks) and in the closure, at 5 or 6 weeks depending on the case. Source: this manuscript. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

from the flour of carob tree seeds (Locust bean gum), and a hydration 
solution containing turmeric and N-acetylcysteine (NAC)25. The 
galactomannan from locust bean flour is widely used in the food industry as 
a thickener26 and in traditional medicine to reduce pain and inflammation in 
gastrointestinal disorders. This galactomannan allows the production of an 
absorbent matrix with a high antioxidant capacity.  Turmeric has been used 
for more than 2,000 years as an antioxidant, natural anti-inflammatory and 
to improve healing of wounds28-30. Finally, NAC acts synergistically with the 
other two components to obtain a high antioxidant capacity, and also its 
activity is related to the control of both bacterial and fungal biofilms31-35. 

For the treatment of the wounds in the study, the advanced chronic 
wound specialist of Poniente Health District, Almería (Spain), shared with  
co-workers the antioxidant treatment in patients with ulcers of long and/or 
torpid evolution, which had been previously treated with several or multiple 
treatments, with negative evolution, delayed healing or resistance to 
conventional treatments, resulting ineffective treatments in all cases.  

Patients were treated by their 
reference nurses and supervised 
with follow-up and evaluation by 
the advanced chronic wound 
specialist. Data was permanently 
updated on both the wound 
follow-up program and each 
patient’s clinical history. Initially 
wounds were stagnant, with 
presence of fibrin, slough, biofilm 
and devitalised tissue, and the 
antioxidant wound dressing 
helped in removing these tissues. 
The antioxidant treatment was 
not maintained until complete 
wound closure. Once the 
proliferative phase was obtained, 
treatments were changed to 
bioactive dressings or 
conventional moist wound 
healing dressings. Complete 
healing was achieved thanks to 
the maintenance of an adequate 
environment in the wound by 
controlling oxidative stress, 
proper management of exudate 
and application of compressive 
therapy indicated for each 
patient. 

In spite of presenting the effect of 
the antioxidant wound dressing in 
only five cases, the results obtained 
were very homogeneous in terms of 
capacity of an adequate 
maintenance of the wound bed, 
promotion of granulation tissue 
formation and activation of edges, 
which were achieved in all cases. 
However, this work has limitations 
regarding the dispersion in patient’s 
age and time in evolution of 
wounds. In addition, it is necessary 
to further study the effect that the 
antioxidant wound dressing may 
have on the biofilm. Although it was 
clinically observed that biofilm did 
not interfere with the evolution in 
these 5 ulcers, specific assays are 
required to define if there is a 
mechanism of action of the 
antioxidant wound dressing on the 
removal and formation prevention 
of biofilm. 
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Conclusions 
• The control of oxidative stress in wounds is a relevant aspect to 
overcome the inflammatory phase, especially in complex wounds in 
patients with important basal diseases that affect the healing process. 
• The application of antioxidant wound dressing, allows the control of the 
excess of free radicals in the wound, which induces the activation of hard-
to-heal ulcers of venous vascular etiology. 
• In the five cases included in this study, adequate maintenance of the 
wound bed, formation of new granulation tissue and activation of the 
perilesional edges were achieved, obtaining a significant reduction of the 

RESVECH 2.0 healing index during 
the first weeks of treatment. In 
addition, with the necessary and 
adequate compressive therapy, it 
was possible to attain complete 
wound closure. 
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