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In the last decade, significant progress has been
observed in the organization of wound healing and treat-
ment processes, as well as in the scientific understanding
of these mechanisms. However, from the perspective of
prevalence and complexity, the issues surrounding the
treatment of chronic wounds remain problematic and en-
tirely unresolved, leading to significant clinical challenges.
It is estimated that 1-2% of the population in developed
countries may encounter this issue at some point in their
lives [13,16]. Often masked by underlying diseases, they
represent a silent epidemic affecting a large portion of
the global population [15]. In the United States, chronic
wounds pose a significant public health burden, particu-
larly with specific epidemiological trends. An estimated
6.5 million Americans are affected by chronic wounds, a
prevalence anticipated to rise with the aging population
and increasing incidence of chronic diseases [16, 29].
Approximately 15% of individuals with diabetes develop
foot ulcers, contributing to around 73,000 amputations
annually [11]. Each year, pressure ulcers affect about 2.5
million patients, with a higher incidence in nursing homes
and hospitals [4]. Venous ulcers of the lower extremi-
ties, which are more prevalent in elderly individuals and
particularly among women affect approximately 1-3% of
the general population and constitute 70% of all chronic
wounds [2 1]. The epidemiology of chronic wounds under-
scores the needfor effective preventionand management
strategies, especially in high-risk groups. Understanding
these patterns can help healthcare professionals develop
targeted interventions to reduce cases and improve out-
comes for patients. Given the epidemiological prevalence
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of chronic wounds, the development of comprehensive,
evidence-based treatment guidelines grounded in data
from leading research studies is essential. In our previous
articles, we have presented the main pathophysiological
pathways involved in the development of chronic wounds
intending to target those pathways for therapy and pro-
pose new treatment methods.

The pathophysiology of chronic wounds involves
complex interactions among cellular, molecular, and sys-
temic factors that disrupt the normal healing process. We
already know that the healing of acute wounds follows
a classic pathway, which includes hemostasis, inflamma-
tion, cellular proliferation, and remodeling of the wound
[39]. In chronic wounds, these stages may be disrupted or
prolonged. During the hemostasis phase, blood vessels
constrict, and platelets aggregate to form a thrombus, re-
leasing growth factors. The inflammatory phase involves
the recruitment of immune cells (e.g., neutrophils and
macrophages) to the wound site, aimed at clearing the
area from pathogens and infection. In chronic wounds,
this phase may be prolonged due to the presence of a
persistent inflammatory response [10, 39].

In the normal healing process, fibroblasts produce
collagen and extracellular matrix, while endothelial cells
contribute to the formation of new blood vessels (an-
giogenesis). In chronic wounds, this process can be dis-
rupted, leading to inadequate granulation tissue forma-
tion. In the remodeling phase, collagen is reorganized
and strengthened, resulting in wound healing. In chronic
wounds, this phase may not proceed effectively, resulting
in “poor quality” tissue and loss of function [8, 10, 39].

There are specific local and systemic factors that
contribute to the chronicity of wounds. These include:

1. Persistent inflammation. Chronic inflammation may
be caused by ongoing infection, foreign bodies, or
underlying diseases (such as diabetes or venous
disease) that prevent the resolution of inflammation
[41].

2. Disruption of cellular migration. Dysfunction of key
cells involved in the healing process can lead to im-
paired healing. For example, an imbalance between




pro-inflammatory and anti-inflammatory cytokines

can affect the healing process [18].

3. Tissue hypoxia and ischemia. Ischemia or a lack of
oxygen due to vascular diseases can impede healing,
as oxygen is crucial for cellular functions and collagen
synthesis [18, 41].

4. Extracellular matrix disruption. Abnormalities in the
composition and structure of the extracellular matrix
can lead to inadequate support for the formation of
new tissues.

5. Neuropathy and sensory loss. Often underlying dia-
betic foot development, resulting in wounds that may
go completely unnoticed on the lower extremities,
which later have a high potential for chronicity.
Among the systemic factors contributing to wound

chronicity, chronic diseases such as diabetes, obesity,
and vascular disorders are significant, as they can dis-
rupt the wound healing process. Malnutrition, particularly
insufficient nutrients such as proteins and vitamins, can
also affect cell proliferation and collagen synthesis. Cer-
tain medications, such as corticosteroids, can suppress
the inflammatory response and delay healing.

Understanding the pathophysiology of chronic
wounds is crucial for developing effective treatment
strategies. Interventions should address both local wound
care and the underlying systemic factors to promote heal-
ing and prevent recurrence.

Thus, the treatment of chronic wounds focuses on
addressing underlying causes and promoting healing.
Key approaches include [5, 33]:

1. Accurate assessment and diagnosis. It is essential
to correctly diagnose the type of wound (e.qg., diabet-
ic, venous, pressure ulcer) and identify and evaluate
underlying causes (e.g., diabetes, vascular issues).

2. Removal of necrotic or infected tissue. To promote
healing, dead or infected tissues should be removed.

3. Control of wound infection. If infection is present,
antibiotics or antiseptics should be applied.

4. Management of wound moisture. Use dressings
that maintain a moist environment for wounds, which
can enhance healing.

5. Proper nutritional support. Adequate nutrition, in-
cluding proteins and vitamins, is crucial.

6. Compression therapy. For venous ulcers, compres-
sion bandaging can help reduce swelling and improve
circulation.

7. Advanced therapies. In some cases, options such as
negative pressure wound therapy (NPWT), skin bio-
engineered substitutes, or growth factor treatments
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may be used.

8. Patient education. Teaching patients about care reg-
imens, lifestyle changes, and monitoring for signs of
complications.

9. Multidisciplinary approach. Collaboration with vari-
ous healthcare professionals, such as dietitians and
physiotherapists, can improve treatment outcomes.

Local (standard) approaches to chronic wound treat-

ment

Local treatment aims to reduce pain, odor, wound in-
fection, and bleeding, as well as to address the underlying
chronic issues contributing to the formation of wounds,
which affect the patient’s physical and, potentially, emo-
tional state. For example, excessive exudate can lead to
unpleasant odors. Just as with acute wounds, local care for
chronic wounds includes debridement and appropriate
wound dressings. Necrotic or non-viable tissues should
be removed using surgical methods. Proper local care is a
critical element for both the normal healing of the wound
and, if necessary, the subsequent surgical reconstruction
of the wound defect. Proper cleaning of chronic wounds
is essential for effective healing and infection prevention,
improving patient outcomes (table 1).

Wound cleaning and debridement. Chronic wounds
require a comprehensive and tailored approach to treat-
ment. Standard treatment methods commonly used for
chronic wound care include cleaning and debridement
(surgical or enzymatic). Cleaning the wound of foreign
bodies or debris can involve both simple means (e.g., sa-
line solution) and specialized antiseptic agents. Wound
debridement can be performed using surgical methods
(primary or secondary surgical management) or enzymat-
ic (where necrotic tissues are subjected to exogenous
enzymatic effects) or autolytic methods (where necrotic
tissues “dissolve” under the influence of the body’s own
enzymes when maintaining the necessary moisture with
dressings). Effective cleaning is very important for pro-
moting healing and preventing infection [38].

Cleaning and debridement allow for:

1. Removing unpleasant odor and preventing wound
infection. The odor In wound exudate may result
from the presence of specific pathogens, necessi-
tating local cleaning methods to reduce the wound’s
microbial load. Local antibacterial agents (e.g., metro-
nidazole) [9] and absorbent dressings (e.g., activated
charcoal-containing dressings like Actisorb) can be
used for this purpose. The prevention of infection is
also invoulves the removal of exudate, foreign bod-
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ies, necrotic, and non-viable tissues.

2. Stopping bleeding. To control bleeding, both non-ad-
herent dressings such as simple gauze, and special-
ized adherent dressings, like alginate dressings with
coagulating agents in the second layer, can be uti-
lized. Compression with elastic bandages is another
option for controlling bleeding from the wound area.
Topical hemostatic agents may also be used. Topical
hemostatic agents may also be used, categorized
into biological, synthetic, and mechanical types. Syn-
thetic topical hemostatic agents are mostly based on
chitosan/chitin or have other polysaccharide bases.
Mechanical hemostatic agents include absorbable
hemostatic sponges and gauzes or non-absorbable
hemostatic meshes [22].

3. Reducing wound-related symptoms, such as pain or
itching. Itching around the wound may be due to dry
skin or the presence of contact dermatitis. Maintain-
ing proper moisture balance and protecting the skin
will help reduce itching and skin irritation, while topical
corticosteroid ointments may be used if necessary.
Pain around the wound should not be overlooked, es-
pecially during dressing changes. The World Health
Organization’s analgesic ladder, developed for treat-
ing cancer-related pain, is also applicable to other
types of chronic pain syndromes. Topical anesthetics
may be used, though their effect may be limited.

4. Promoting wound healing. A clean wound microenvi-
ronment supports tissue restoration and the forma-
tion of granulation tissue [38].

5. Restoring patient comfort. Regular cleaning of the
wound can help reduce pain and discomfort [38].
The wound-cleaning process for chronic wounds in-

cludes six sequential steps, illustrated in table 1.

Dressings
For the treatment of chronic wounds, both mois-

ture-retaining dressings (hydrogel, foam or alginate) and

antimicrobial dressings (containing silver or iodine) are
used to reduce the risk of infection [31]. The main types
of dressings used for chronic wound treatment include

[26]:

1. Hydrocolloid dressings. These are adhesive dress-
ings made from a gel-forming substance (usually a
combination of materials such as carboxymethylcel-
lulose, gelatin, and pectin), situated between breath-
able and outer adhesive layers. By maintaining a
moist environment, they aid in wound healing. These
dressings absorb exudate and form a gel, keeping
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the wound moist while preventing adherence to the
dressing. Hydrocolloid dressings adhere well to the
skin, creating a barrier against contaminants and bac-
teria. Some hydrocolloid dressings are transparent,
allowing for easy monitoring of the wound without
the need to remove the dressing. Examples include
DuoDERM® Extra Thin (ConvaTec) and Comfeel®
(Coloplast).

Hydrogels. Hydrogel dressings are primarily com-
posed of water (up to 90%) and a gelatinous sub-
stance. This high water content allows them to mois-
turize the wound. Hydrogel dressings maintain a
moist environment, which can help with autolytic de-
bridement processes, allowing the body to naturally
remove non-viable tissues. They often provide a cool-
ing effect, which can help alleviate pain and discom-
fort. Examples include Intrasite® (Smith & Nephew)
and Nu-gel® (Systagenix) [2].

Foam dressings. These are soft dressings specifically
designed for the treatment of wounds with moderate
to heavy exudate. They typically consist of an outer
hydrophilic layer and an inner hydrophobic layer, fa-
cilitating effective moisture management within the
wound area. These dressings can absorb moderate
to heavy exudate accumulations, helping to maintain
moisture levels in the wound area. Foam dressings
are available in both self-adhesive and non-adhesive
forms, allowing for customization based on wound
location and patient requirements. Examples include
Allevyn® (Smith & Nephew) and Biatain® (Coloplast).
Alginate dressings. Alginate dressings are primar-
ily composed of sodium alginate, which forms a gel
when in contact with wound exudate. This gel-like
substance helps maintain a moist microenvironment
for the wound. Alginate dressings can absorb signifi-
cant amounts of exudate, helping to reduce the risk
of maceration. They are available in various forms, in-
cluding sheets, ropes, and pads, making them versa-
tile for use in treating wounds in different anatomical
locations (Kaltostat® (Convatec)).

Antimicrobial dressings. These dressings often con-
tain antimicrobial agents such as silver, iodine, hon-
ey, or other substances with antimicrobial properties.
These agents can be incorporated into the layers of
the dressing or coat its surface. Antimicrobial dress-
ings are available in various forms, including gauze,
foam, hydrocolloid, and alginate combinations, allow-
ing their use on different types of wounds. Many an-
timicrobial dressings also maintain a moist environ-



Table 1.
Steps for cleaning chronic wounds
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1. Preparation ments or dressings.

Gather Supplies: Sterile gloves, saline or wound cleanser, gauze, and any prescribed oint-

Hand Hygiene: Wash hands thoroughly before and after wound care.

2. Assess the
wound

Evaluate the wound size, depth, and any signs of infection (redness, swelling, discharge).

3. Irrigation

Use saline solution or a wound cleanser to gently irrigate the wound. Avoid using hydrogen
peroxide or alcohol, as these can damage healthy tissue.
Use a syringe or a gentle stream to flush away debris without causing trauma to the wound.

4. Debridement
(if necessary)

Remove necrotic tissue using a sterile scalpel or scissors. This should be done by a healthcare
professional if the wound is complex.

5. Dressing

wound type.

Apply an appropriate dressing that maintains moisture while protecting the wound from con-
taminants. Hydrocolloid, foam, and alginate dressings are popular options depending on the

6. Documentation .
ongoing management.

Record the wound's appearance, the cleaning process, and any changes in the condition for

ment, which is crucial for optimal healing [19].

6. Collagen dressings. These support the body’s nat-
ural healing processes and are often used for the
treatment of deep wounds. They are mainly made
from collagen, which can be sourced from various
tissues, including bovine, porcine, or marine (fish)
sources. They are available in different forms, such
as sheets, gels, or powders. Many collagen dressings
are designed to maintain a moist environment for the
wound, which is important for optimal healing.

7. Negative pressure wound therapy (NPWT). This in-
volves applying a vacuum to the wound area, which
helps remove excess exudate and improve blood cir-
culation.

The choice of dressing depends on the type of
wound, the amount of exudate, and the risk of infection.
Patient preferences, comfort, and sensitivity to dressing
materials should also be taken into account.

Infection Management

In the treatment of chronic wound infections, two
strategies for infection management are employed: local
and systemic antibiotic therapy and biofilm management.
Infection control measures for chronic wounds include
wound cleaning and debridement of the wound and the
application of antimicrobial dressings. Local antimicrobial
agents include silver- and iodine-based preparations, hon-
ey, certain antibiotics (metronidazole, bacitracin, mupiro-
cin, etc.), and polyhexamethylene biguanide (PHMB).

Silver has broad-spectrum antimicrobial properties
and acts through the release of silver ions that kill bac-
teria. It is available in various forms, including ointments,
gels, and impregnated dressings (e.g., silver alginate, sil-
ver foam). It is primarily used for the treatment of pres-
sure ulcers [30].

lodine is an effective, broad-spectrum antimicrobial
agent, including bacteria, fungi, and viruses. It is usually
released in solutions (iodine tincture, aqueous solutions,
etc.), ointments, and dressings (e.g., iodine-based gels,
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iodine-impregnated dressings).

Medical-grade honey (e.g., Manuka honey) has nat-
ural antibacterial properties and helps maintain a moist
environment for wounds. It is available in gels, ointments,
and dressings and is effective for chronic wounds, burns,
and ulcers, especially for wounds with biofilm.

In cases of suspected specific bacterial infection in
chronic wounds, local antibacterial agents can be used,
primarily in ointment form (metronidazole, bacitracin,
mupirocin, etc.). These can be either broad-spectrum or
targeted against specific pathogens; for example, baci-
tracin and mupirocin are used for local antibacterial ther-
apy of wounds infected with Staphylococcus aureus.

In the presence of biofilm in chronic wounds, it is
recommended to use topical antimicrobial agents such
as polyhexamethylene biguanide (PHMB), which disrupts
bacterial cell membranes [30].

Before starting local antimicrobial therapy, several
important considerations should be taken into account:

1. Always assess the wound before applying local an-
timicrobial agents to determine the necessity and
appropriateness based on the type of wound and in-
fection status.

2. Follow manufacturer guidelines for application fre-
quency, as some agents need to be applied more
frequently than others, depending on the wound con-
dition.

3. Monitor for local reactions immediately after applica-
tion, such as irritation or allergic reactions, especially
with iodine or silver preparations.

4. Long-term use of topical antibiotics can lead to anti-
biotic resistance, so they should be used judiciously
and typically for limited durations.

5. In some cases, local antimicrobial agents may be
used in conjunction with other treatments, such as
debridement and advanced dressings, to enhance
wound healing.

Topical antimicrobial agents can be very effective for
treating chronic wounds at risk of infection. A tailored ap-
proach, considering the specifics of the wound and the
patient’s needs, is crucial for optimal outcomes.

The management of biofilm in chronic wounds of-
ten requires the use of antibiotics, as biofilms can make
bacteria more resistant to standard treatments. Biofilm
bacteria are protected by an extracellular matrix, making
them less susceptible to antibiotics and immune respons-
es. This means that higher concentrations of antibiotics
or specific types may be necessary. Before starting treat-
ment, appropriate antibiotic selection must be made. For
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this purpose, antibiotic susceptibility testing of the biofilm
or wound culture should be performed. Additionally, the
type of wound, the presence of comorbidities, etc., must
also be considered. For topical antibiotic therapy, agents
such as silver- and iodine-based preparations, honey, or
topical antibiotics are used. Among the latter, mupirocin
is particularly relevant, as its spectrum of activity includes

Staphylococcus aureus, including some antibiotic-resis-

tant strains, such as methicillin-resistant Staphylococcus

aureus (MRSA) [1,3].

In cases of chronic wounds with biofilm, systemic anti-
biotic therapy involves several classes of antibiotics, such
as beta-lactam antibiotics (cefazolin, amoxicillin-clavula-
nate), fluoroquinolones (ciprofloxacin), and glycopeptides
(vancomycin). The fluoroquinolone class is used in cas-
es of gram-negative infections, while glycopeptides are
used for MRSA infections.

Several strategies help improve the effectiveness of
systemic antibiotic therapy [32]. These include:

1. Combination Therapy: The combined use of antibiot-
ics can enhance efficacy against biofilms by targeting
different bacteria or resistance mechanisms.

2. Frequent Monitoring: Regular evaluation of wound
and culture results can help adjust the selected anti-
biotic therapy strategy as needed.

3. Supportive Therapy: Combining antibiotics with
other treatments, such as debridement or negative
pressure wound therapy, can help “break down” bio-
films and enhance the overall effectiveness of antibi-
otic therapy.

4. Reducing Antibiotic Resistance: Use antibiotics
judiciously to minimize the risk of resistance devel-
opment, and consider cycling or intermittently using
antibiotics as needed [32].

Antibiotics play a vital role in managing biofilms in
chronic wounds, but their use must be carefully tailored
to the specific characteristics of the wound and the prop-
erties of the bacteria involved.

Expanded approaches to chronic wound treatment

Expanded approaches to chronic wound treatment
include negative pressure wound therapy, the application
of biological growth factors, or skin substitutes.

1. Negative pressure wound therapy (NPWT).
This involves the use of vacuum technology to promote
healing by reducing edema and increasing blood flow. By
creating negative pressure through vacuum dressings,
NPWT effectively removes wound exudate, decreases
swelling, and enhances blood flow to the wound area.




This environment fosters tissue granulation and acceler-
ates wound healing. NPWT stimulates angiogenesis and
facilitates the active delivery of oxygen and nutrients to
the wound site. Mechanical stimulation encourages the
proliferation of cells involved in the healing process, such
as fibroblasts. Over time, negative pressure may also
contribute to wound contraction, reducing the size of the
wound [34].

NPWT may be contraindicated in cases where there
are open blood vessels or organs present at the base of
the wound, as well as in wounds with necrotic and non-via-
ble tissue. Itis also contraindicated in the presence of ma-
lignant changes in the skin or when there are skin grafts.

Complications following therapy may include local
skin irritation, maceration, and the formation of inconsis-
tencies at the wound site; however, these complications
can be prevented by regulating pressure changes. Prop-
er training of healthcare professionals is necessary for
the effective and safe application of therapy [35].

The duration of NPWT depends on the type of wound
and treatment progress, typically ranging from several
days to a few weeks. Therapy should be discontinued
when there is significant granulation tissue growth and
the wound closure is near, as well as if signs of uncon-
trolled infection are observed. Patient discomfort or pain
in the wound area during and after therapy should also
be considered an indication for discontinuation of therapy
[34, 35].

2. Hyperbaric oxygen therapy/topical oxygen ther-
apy. Used as an adjunct to wound care in chronic wound
treatment. HBOT has been shown to have in vitro effects
on wound healing. It may also help improve blood supply
to the wound area by increasing tissue oxygen perfusion.
However, there is currently insufficient evidence regard-
ing the effectiveness of hyperbaric oxygenation, although
it remains a component of treatment for patients with dia-
betic foot ulcers [7]. While several studies of varying sizes
and quality have suggested its benefits, later studies in-
dicate that HBOT offers no advantage in treating diabetic
foot ulcers and limb salvage [24].

3. Biological growth factors. The application of
platelet-derived growth factors is employed to restore
disrupted cellular activities in chronic wounds. Therapy
utilizing biological growth factors represents an inno-
vative approach to chronic wound management. These
therapies utilize natural proteins that promote wound
healing by enhancing cell proliferation, migration, and tis-
sue regeneration [36]. The following exogenous growth
factor substitutes can be applied:
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® Platelet-derived growth factor (PDGF): Stimulates
cell proliferation, migration, and angiogenesis (the
formation of new blood vessels). Commonly used in
conjunction with dressings or applied directly to the
wound.

€ Transforming growth factor (TGF): Involved in the
regulation of inflammation and fibrosis, aiding wound
healing and tissue remodeling. TGF-R 1 is particularly
important for stimulating fibroblast activity.

€ Vascular endothelial growth factor (VEGF): Stimu-
lates angiogenesis and increases vascular permeabil-
ity, enhancing blood supply to the wound. Particular-
ly important in cases where increased blood flow is
needed.

© Epidermal growth factor (EGF): Promotes keratino-
cyte proliferation and migration, essential for wound
epithelialization. Often used for skin injuries and ul-
cers.

© Fibroblast growth factor (FGF): Stimulates fibro-
blast activity, angiogenesis, and extracellular matrix
production, aiding in tissue regeneration. FGF-2 is

commonly used in wound healing [36, 42].

Therapy with biological growth factors represents
a promising advancement in the treatment of chronic
wounds, addressing underlying deficiencies in healing. By
reinforcing the body’s natural healing processes, these
therapies can improve outcomes and promote faster re-
covery. Growth factor therapy is often combined with oth-
er treatments, such as debridement, NPWT, or advanced
dressings, to achieve optimal results.

4. Skin substitutes. Bioengineered skin substitutes
or grafts are often employed for wound coverage. For rel-
atively small wounds, primary closure with sutures or sta-
ples may be achieved if there is minimal or no tension on
the surrounding skin. Understanding the appropriate ten-
sion and blood supply is crucial for treatment. In the case
of infected wounds, suturing should be avoided. Larger
or more complex wounds may require grafts or skin flap
procedures. The latter can be performed using one of the
following methods:
© Split-thickness skin graft (STSG): This technique

involves transferring a free skin graft from a donor

site on the patient’s body and transplanting it to the
wound area. The flap typically includes the epidermis
and superficial dermal layers, providing a thin graft.

Common donor sites can include the anterior thigh,

anterior abdominal wall, or groin area. STSGs usually

heal more quickly than full-thickness grafts and have

a shorter recovery time. While they can provide ad-
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Table 2.
Key nutrients for wound healing [23]

Importance: Essential for tissue repair and the formation of new cells.

Sources: Lean meats, fish, poultry, dairy products, leqgumes, nuts, and seeds.

Recommendation: Aim for higher protein intake, particularly in malnourished individuals or those
with increased needs due to wound healing.

1. Protein

Importance: Energy is crucial for the healing process; inadequate caloric intake can impair recovery.
Sources: Abalanced diet including carbohydrates (whole grains, fruits, vegetables) and healthy fats
(avocados, olive oil, nuts).

Recommendation: Increase caloric intake based on individual needs, especially in cases of high

2. Calories

3. Vitamins

4. Minerals

5. Hydration

metabolic demands.

Vitamin C:

Vitamin A:

Vitamin E:

Importance: Essential for collagen synthesis and immune function.
Sources: Citrus fruits, strawberries, kiwi, bell peppers, and broccoli.

Importance: Supports epithelial cell production and immune response.
Sources: Carrots, sweet potatoes, spinach, and liver.

Importance: Acts as an antioxidant, protecting cells from damage.
Sources: Nuts, seeds, spinach, and vegetable oils.

Zinc:

Iron:

Importance: Crucial for cell proliferation and immune function.
Sources: Meat, shellfish, legumes, seeds, and whole grains.

Importance: Necessary for oxygen transport and energy production.
Sources: Red meat, poultry, lentils, and spinach.

Importance: Adequate fluid intake is essential for overall health and wound healing.
Recommendation: Encourage reqular fluid intake, focusing on water and hydrating foods.

equate functional coverage, the cosmetic outcome
may vary since the graft may differ in color character-
istics from the surrounding skin [28].

Full-thickness skin grafts (FTSG): This involves
transferring a skin flap containing both the epidermis
and the entire dermal layer from the donor site to
the wound area. This type of graft is typically used
for reconstructive purposes and is crucial in restoring
skin integrity in various clinical situations, particularly
in areas with greater tissue thickness, such as lower
extremity venous ulcers [12].

€ When autologous grafting is not feasible, xenografts

or allografts may serve as viable alternatives. A com-
mon approach includes the use of these grafts for the
dermal tissue reconstruction at the wound base fol-
lowed by the application of an STSG. Over time, these
xenografts/allografts are replaced by the body’s own
tissues. For more superficial wounds, porcine epider-
mis is often effective, while for deeper wounds, may
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require bovine collagen or allografts to provide ade-
quate structural support [6].

Local tissue plasticity: This is employed in many
clinical situations where primary closure of wounds
is not possible. Local tissue plasticity is performed
using flaps made from adjacent tissues or special
techniques used in plastic surgery. Techniques such
as V-Y plasty, Z-plasty, etc., are often employed [40].
Flap plasticity on the Limb: Flap techniques are em-
ployed for the closure of deep chronic wounds, par-
ticularly when exposed tendons, bones, and the need
to mobilize muscles or flaps for closure are present.
For instance, a flap from the abductor hallucis muscle
may be used to cover defects on the medial surface
of the lower leg, while a flap from the gastrocnemius
muscle may be used for knee defects, etc.

Free skin flap plasticity: Involves multi-layered flaps
that are transferred from the donor site to the wound
area as needed.
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Table 3.
Key topics and strategies for educating patients about chronic wound care [25].

Definition: Explain what chronic wounds are and list the common types (e.g.,
diabetic ulcers, venous ulcers, pressure ulcers).

Causes: Discuss factors contributing to chronic wounds, such as diabetes,
poor circulation, and pressure.

. Understanding chronic wounds

Daily Inspection: Teach patients to inspect their wounds daily for signs of
infection (redness, swelling, increased pain, discharge).

Cleaning: Instruct on how to clean the wound properly using saline or pre-
scribed solutions.

Dressing Changes: Provide guidance on how and when to change dressings,
including techniques to avoid causing additional trauma.

. Wound care basics

What to Look For: Educate patients on symptoms of infection, such as in-
creased redness, warmth, swelling, odor, or pus.

When to Seek Help: Emphasize the importance of contacting healthcare
providers if they notice any signs of infection.

. Signs of infection

Importance of Nutrition: Explain how a balanced diet supports wound heal-
ing.

Key Nutrients: Discuss the role of protein, vitamins (especially A and C), and
minerals (like zinc) in recovery.

Hydration: Stress the importance of staying hydrated to support overall
health and healing.

. Nutrition for healing

Blood Sugar Control: For diabetic patients, emphasize the importance of
maintaining stable blood glucose levels.

Circulation Improvement: Discuss strategies for improving circulation, such
as regular movement and elevating legs for venous issues.

. Managing underlying conditions

Importance of Offloading: Educate on techniques to relieve pressure from
the wound, especially for foot ulcers (e.g., wearing special footwear).
Positioning: Teach about proper positioning to prevent pressure ulcers in
bed-bound individuals.

. Pressure relief and offloading

Smoking Cessation: Discuss the negative effects of smoking on healing and
encourage quitting.

Activity Levels: Promote safe levels of physical activity that can enhance
circulation and overall health.

. Lifestyle modifications

Regular Appointments: Stress the importance of attending follow-up ap-
pointments for monitoring and adjustment of treatment.

Adherence to Treatment Plans: Encourage patients to follow prescribed
treatments and report any concerns to their healthcare team.

. Follow-up care

Emotional Impact: Acknowledge the emotional challenges of living with
chronic wounds and encourage seeking support when needed.

Support Groups: Suggest connecting with support groups for sharing experi-
ences and coping strategies.

. Psychosocial support
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Nutrition for patients with chronic wounds

Nutrition plays a vital role in the treatment of chron-
ic wounds. Adequate nutritional support can significantly
enhance tissue regeneration, combat infection, and im-
prove the body’s ability to recover after injury [17,37].
The requirements for proper nutrition in patients with
chronic wounds are illustrated in table 2. Optimizing nu-
trition is a crucial component of chronic wound manage-
ment. Tailored dietary plans, rich in proteins, vitamins, and
minerals, can significantly enhance healing outcomes. Col-
laboration with a registered dietitian can provide person-
alized guidance and support for individuals with chronic
wounds [23].

Before initiating proper nutritional support, it is es-
sential to consider the patient’s dietary preferences and
habits to prevent deficiencies, malnutrition, weight loss,
or unwanted weight gain. For diabetic patients, the focus
should be on balanced foods that regulate blood glucose
levels while providing appropriate nutrition for treatment.
In individuals at risk of malnutrition, the use of nutritional
supplements or enteral feeding should be considered if
necessary. It is important to note that in the context of
chronic inflammation, nutrient absorption and uptake by
the wound tissue may be reduced [17, 23].

Nutritional support is a critical element in the man-
agement of chronic wounds. A tailored diet high in pro-
teins, vitamins, and minerals can significantly improve
healing outcomes. Collaborating with a dietitian is recom-
mended to provide personalized guidance and support
for individuals with chronic wounds.
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NEYEHWUE XPOHMNYECKHWX PAH: CTAHOAPTHDIE NOAXOAbI N CTPATEINA

(JIMTEPATYPH biv OBG30P)
OpoysH CJ1., AxkonsaH 3.K., CumoHsHy, /1T

ETrMY, Kagpedpa onepamugHou xupypauu u mornozpaguyeckol aHamomuu

KnioueBble cnoBa: xpoHuyeckue parel, 6opbba ¢ UHpeKuusIMu,
J1eYeHue paH, nepessiaka, HympumugHas nodoepixcka, obyyeHue
1ayueHmos, 80CCMAHOB/EHUE MKAHEU, 30XCU8/1eHUe PaH.
XpoHu4Yeckne paHbl NpeacTaBnsoT COB0N BaXKHYK KINHW-
yeckylo npobnemy B 34paBOOXpaHEHUW, 4YacTo TpebyloLlyto
LNITENIBHOTO NleYeHnst NS YCKOPEHNS 3aXXVBNEHWS 1 NpejoT-
BpalleHnsl 0CNoxHeHnn. B atom o630pe nuTepaTypbl paccMa-
TPUBAIOTCA CTAHAAPTHbIE NOAXOAbl U CTPATErnn, NCNo/b3yeMble
NPV NIEYEHNN XPOHNYECKNX PaH. KntoueBble KOMMOHEHTbI yX0Aa
33 paHaMu BK/IIOYAOT COOTBETCTBYIOLLYHO OLLEHKY PaH, X 04NCT-
Ky W neyeHne, NHMOEKLUMOHHBIAN KOHTPOJb N NCNO/b30BaHMe Co-
BPEMEHHbIX NOBA30K. Tepanvs paH H13KnM fasneHnem (NPWT)
CTana MHoroob6eLlalowmM BMeLWaTenbCTBOM A YyulleHns
3aXXMBJ/IEHNS 33 CYET YMEHbLUEHNS OTEeKa W yNyYLleHNsl KpOBOO-
bpalueHns. Kpome TOro, nogyepKkmMBaeTcs posib brnonornyecknx
(hakTOpOB poCTa B NOAAEPKe pereHepaunm knetok. HytpuTme-
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Has NOAAEepXKKa, HanNpaBNeHHas Ha afekBaTHoe noTtpebnexne
6enKoB, BUTAaMVMHOB 1 MUHepanos, HeobxoanMa ans obecneve-
HWS ONTUMAsbHOro Bbi3gopoBneHns. ObyueHne NauMeHToB v
CaMOKOHTPOJIb Ha ONpeAeNieHHbIX 3Tanax IeuyeHns BblAeNsoTcs
KaK BakHble (DaKTOPbl yayylleHns pe3ynbTaToB IeYeHNs 1 Ka-
yecTBa XM3HW. B cTaTbe Takke OCBeLlaeTcs BOMPOC MeXAnc-
LMNANHAPHOro NOAX0Aa, KOTOPbIN NpeanonaraeT npMeneyeHne
PasMYHbIX CNELMannMCcToB 34PaBOOXPAHEHNS, B TOM Yncie Mef-
cecTep, X1pypros 1 CNeLyanncToB Mo yxody 3a paHamu, no mepe
HeobxogmmocTn ang obecneyeHns 3P@PEKTUBHOrO neyeHus
XPOHMYEeCKnX paH. bnarogaps LenocTHOMY M HayyHO 060CHO-
BAHHOMY MOAXOLY YXO[ 3@ XPOHWYECKUMIN paHaMM MOXHO 3Ha-
UMTENBHO YNYYLINTb, YTO NPMBELET K YNYYLIEHNO pe3yibTaToB
1 CHXXEHWIO 3aTPaT Ha 3APaBOOXPaHeHNe.




