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Abstract

Venous ulcers are open wounds commonly associated with chronic venous insufficiency. Each patient’s
healing process is unique, and factors like nutrition and compression therapy can affect it. Compression
therapy and optimal nutritional status can assist in improving venous blood circulation, decreasing swelling,
and promoting wound healing. This in-depth review looks at all the recent research on how nutrition and
compression therapy can help heal venous ulcers, aiming to develop evidence-based guidelines for
improving treatment outcomes.

The systematic review, registered in the International Prospective Register of Systematic Reviews
(PROSPERO) and following Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
principles, conducted an extensive electronic search in databases such as PubMed, MEDLINE, Cochrane,
Web of Science, and Scopus. Using Medical Subject Headings (MeSH) terms and different types of studies,
the search method focused on studies that directly looked at how nutrition and compression therapy
affected the healing of venous ulcers. After d icating and screening publications, a ive full-
text review was conducted to determine their inclusion. As a result, several research studies were chosen for
the qualitative synthesis. The authors created a data extraction form to document important variables such
as demographics, therapy specifics, and wound features. Several studies on patients with venous ulcers have
shown that consuming basic nutrients can improve wound healing. Treatment results differed depending on
the types of compression and pressure intensity. Although minimal data indicates the possible benefits of
two-layer therapy, a definitive comparison is still uncertain. Further clinical studies are necessary to
investigate a wider range of dietary factors and to evaluate different treatments in similar situations.

Categories: Nutrition, Cardiac/Thoracic/Vascular Surgery, Dermatology
Keywords: undernutrition, malnutrition, nutrition ion therapy, ion bandages, venous
ulcer, venous leg ulcer, varicose ulcer

Introduction And Background

‘Venous ulcers, also known as chronic sores, are open wounds that commonly develop on the lower legs and
are frequently linked to chronic venous insufficiency. During the healing process of a wound, you will notice
different stages of improvement. It is crucial to acknowledge that the healing process may differ across
individuals, and it is advisable to seek guidance from a healthcare professional for accurate diagnosis and
treatment. Factors like compression treatment and an individual's dietary health can affect the healing of
these ulcers. The healing of venous ulcers can vary significantly depending on factors such as the ulcer's
severity, the individual's medical problems, the quality of wound care, and the person'’s overall health.
‘Venous ulcers typically result from insufficient blood flow in the veins, leading to poor circulation and tissue
injury, primarily in the lower legs and ankles [1].

A proper diet is crucial for aiding in the healing of wounds. Malnourishment can greatly hinder this process
and raise the chances of problems. Proteins, vitamins (especially vitamins C and A), minerals (including zinc
and copper), and essential fatty acids are crucial for promoting good wound healing. These nutrients have a
crucial role in many phases of the healing process, including inflammation, proliferation, and remodeling.
Furthermore, some studies have emphasized the need to provide nutritional support to accelerate wound
healing and reduce related hazards. Ensuring sufficient intake of these nutrients is crucial for maximizing
the body's capacity to heal wounds efficiently [2].

Compression therapy is the main treatment strategy for venous ulcers. This approach entails applying
pressure to the injured limb using bandages or specialized garments. C ion therapy is
since it improves venous blood circulation, decreases edema, and assists in wound healing [3,4].

This systematic review aimed to offer a thorough summary of the current information on how nutrition
status and compression therapy affect the healing of venous ulcers. The research will compile and evaluate
studies on factors affecting wound healing, including essential nutrients, the impact of malnutrition on
healing, the efficacy of compression therapy methods, and the combined benefits of nutrition and
compression therapy.

Review
Materials and methods

Literature Search

The systematic review was registered in PROSPERO (ID: CRD42023443967) and was conducted according to
the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines. A
comprehensive electronic search was conducted using the following databases: PubMed, MEDLINE,
Cochrane, Web of Science, and Scopus, with no specific time frame. The rest of the research team (AA and
RA) has given their approval to a search strategy that developed. Studies related to the impact of the
nutritional condition and compression treatment on the recovery of venous ulcers were identified
inclusively using a combination of Medical Subject Headings (MeSH) such as "Varicose ulcer,” "Venous leg
ulcer,” "Compression bandages," "Compression therapy,” "Nutrition assessment, alnutrition,” and
"Undernutrition.” In order to identify any missing articles, a further review of the references to the studies
was conducted. The full search strategy with further information can be found in Figure 1.
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FIGURE 1: Detailed PRISMA chart used for this systematic review,
outlining the many stages of the study selection process.

The search technique included searching several databases as follows: PubMed (n=55), Embase (n=170), and
Web of Science (n=286). At first, the records were checked for duplicates, leaving 511 distinct records. During the
eligibility phase, 26 records were reviewed and 242 records were eliminated based on established criteria. Out of
the records reviewed, 25 full-text articles were evaluated for eligibility, excluding 14 articles with indicated
reasons. Twelve papers met the criteria for inclusion in the qualitative synthesis.

PRISMA: Preferred Reporting Items for ic Reviews and Met I

Study Selection

The review included research investigating the influence of nutritional conditions (such as nutritional
status, dietary variables, and nutrient consumption) and compression treatment on venous ulcer healing.
Furthermore, research includes individuals diagnosed with venous ulcers of any degree or stage. The review
analyzed different research methodologies, such as randomized controlled trials (RCTS), quasi-experimental
studies, cohort studies, case-control studies, and observational studies. The review exclusively considered
papers published in peer-reviewed journals or other reputable sources and written in English. Studies not
focusing on the impact of dietary status and compression treatment on venous ulcer recovery were
eliminated. Furthermore, research that included patients with non-venous ulcers or other wound types,
animal experiments, in vitro studies, and review articles were not included. Studies that had inadequate data
or were missing relevant outcome indicators were excluded from the review.

Screening and Data Extraction

Aftter conducting the primary search, the records were imported to Google Drive (Mountain View, CA:
Google) and Mendeley Desktop (London, UK: Mendeley Ltd.), where duplicate articles were removed. The
remaining results were then imported into Rayyan (Doha, Qatar: Qatar Computing Research Institute) for
screening by three authors (LA, SA, and RK) based on relevance determined by titles and abstracts. Next, the
full texts of the studies that passed the initial screening were reviewed by two authors (EA and RA) for the
final inclusion or exclusion decision. Any disagreements during the screening process were resolved through
discussion with AA and the group of researchers. The data were collected from the chosen studies using an
Excel spreadsheet, which included various details such as title, author, country, publication year, journal
name, study design, sample size, age, gender, therapy type, initial ulcer size, active ulcer history, pain,
healed wounds, wound reduction, therapy tolerance, nutritional assessment methods, body mass index, and
nutrition disorders (appendix 1). We will do a data analysis and consider conducting a meta-analysis if
feasible.

Statistical Analysis of Data

Despite a basic descriptive statistical analysis being performed, a meta-analysis was not possible due to the
heterogeneity reported in the included publications. The Cochran's Q test indicated significant variability
among the trials. The I? statistic showed a significant amount of diversity in effect sizes. Moreover, the
absence of data in a suitable format for meta-analysis made it impossible to proceed.

Results

Overview of the Literature

In the initial search, we found a significant number of publications, including 55 from PubMed, 170 from
Embase, and 286 from the Web of Science database. Before eliminating duplicates, we had 511 articles. After
eliminating duplicates, 268 papers underwent scrutiny based on their title and abstracts, resulting in the
elimination of 242 articles. Further refining was done by evaluating 26 articles in their entirety. Only 12
articles that fulfilled all the required criteria were included in this systematic review [5-15]. Fourteen papers
were excluded during the full-text examination for various reasons. The exclusions were made due to issues
like incomplete text availability, duplicate content, methodological flaws, irrelevant outcomes, the inclusion
of patients without the studied disease, and language limitations with non-English papers. Table I presents
an extensive compilation of research articles focusing on the impact of nutrition supplements and
compression treatments on the healing of venous ulcers.
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TABLE 1: Features and results of studies investigating nutritional conditions and compression
therapy in venous ulcer recovery.

The studies considered in our systematic review displayed a range of study designs. Four out of the 11
studies utilized a cross-sectional study design. One study was a randomized controlled trial (RCT), one study
was a case report, another was a clinical trial, and a third was an observational interventional study, with the
last study conducted prospectively. This variety in design facilitated a thorough investigation of the effects
of dietary circumstances and compression treatment on venous ulcer healing. The 12 papers included in this
systematic review came from various regions throughout the world. Research was carried out in Italy and
Columbia, and three studies were undertaken in the United States. The remaining studies were conducted in
Brazil, Sweden, and Poland, in that order. The studies included in this review were published over a range of
years; the earliest was published in 1997, and the most recent study came out in 2022. Table ! offers a
detailed summary of the participants’ demographics in the studies covered.

Patient Profile and Characteristics

In this systematic review, a total of 631 patients were included. A total of 422 patients were examined to
investigate the impact of nutrition and compression therapy on venous ulcer healing. The remaining people
were used as the control group for comparison.

A higher number of female volunteers, totaling 286, was noticed in the study compared to male participants,
who totaled 136. When studying people with chronic venous ulceration (CVU) and hyperhomocysteinemia
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(HHcy), it is important to recognize that high homocysteine levels can result from either folate insufficiency
or B12 deficiency. Among patients with persistent venous ulcers, a significant proportion (62.06%) had high

levels. Indivi with both hyperhomoc i ia (HHcy) and standard treatment, such as
folic acid supplementation, showed a notably increased recovery rate of 78.75% [5]. A lot of different
research papers had different ways of judging the nutrition status of the patients who were being watched to
see how nutrition and compression therapy affected the healing of venous ulcers. Significantly, 84% of the
subjects were classified as being at moderate or high nutritional risk [11]. Another study discovered
insufficient consumption of protein, vitamin C, and zinc in a group of Swedish female CVU patients,
emphasizing the need to enhance the intake of these nutrients to aid in wound healing for patients with
venous leg ulcers [15].

Patient-Reported Outcomes, and Complications

This section discusses the results related to patient-reported outcomes and the incidence of problems linked
to compression therapy. No patients in the studies reported experiencing itching, dry skin, or sensations of
feeling cold or warm due to the compression therapy. A study showed that seven participants had pain while
being treated for venous ulcers. Effective pain control is essential for the well-being and treatment success
of individuals with venous ulcers. The pain from venous ulcers can result from reasons such as venous
insufficiency, tissue inflammation, changing wound dressings, and the healing process. The discomforts
might impact both the patient’s quality of life and their adherence to treatment and progress. Emphasizing
proper pain management can reduce discomfort and increase patients' motivation to participate in physical
exercise, which is crucial for maintaining good physical health and improving circulation, ultimately aiding
in wound healing [14].

Quality Assessment and Bias Evaluation

The studies were assessed for quality and bias according to the rating levels of evidence and grading criteria
set by the American Society of Plastic Surgeons. Three studies were categorized as level 2 evidence,
suggesting they had either a prospective cohort or retrospective cohort design [7,11,14] (appendix 2).
Additionally, three studies were classified as level 3 evidence, indicating a case-control design (appendix 3)
[5,8,12]. Four studies were classified as level 4 evidence, indicating a cohort design [6,10,13,15], and one
study was classified as level 5 evidence, indicating a case report (appendix 4) [9]. These evaluations provide
insights into the overall quality and potential sources of bias in the included studies, enhancing the
robustness and reliability of the reported results.

Discussion

In this systematic review, we examined several methods for evaluating the effects of nutritional status and
compression therapies on the healing of venous ulcers. Our research showed a strong correlation between
general nutritional conditions and improved wound healing. The impact of these parameters differed
depending on the type of compression therapy, pressure intensity, and the existence of
hyperhomocysteinemia (HHcy) in certain instances. Correcting deficits in vitamin B12 and folic acid
significantly enhanced healing outcomes in individuals with HHcy.

Venous ulcers, often called chronic sores, can appear on the lower limbs as a result of reduced blood
circulation. Factors like compression treatment and an individual's dietary health can greatly impact the
healing process of these ulcers. Proper nutrition plays a pivotal role in facilitating the body's healing
mechanisms. Malnutrition can hinder important processes like the development of new blood vessels,
collagen production, and immunological function, all of which are essential for proper wound healing.
Compression therapy works by reducing venous hypertension, which is a common contributor to the
formation of venous ulcers. The primary goal of a systematic review is to methodically collect and analyze a
diverse range of studies to provide a thorough summary of the current evidence on a particular topic.

The diverse range of therapies for this ailment complicates the identification of the most effective healing
method. Our review indicates that nutrition has a significant role in the recovery of venous ulcers. Another
study highlighted the significance of proper nutrition in the healing of venous ulcers but did not specifically
evaluate the impacts of nutritional treatments. It emphasized the relationship between food security,
sufficiency, nutritional status, and wound healing results. The study discovered that insufficient food
security is linked to reduced motivation for physical activity, while higher nutritional assessment scores are
associated with improved quality of life, increased confidence in balancing abilities, and fewer falls. These
findings highlight the intricate connections between diet, nutritional status, and overall healing results
[3,11]. The trial, which incorporated specialized oral nutritional supplements into a complex therapeutic
regimen, demonstrated promising outcomes. Patients who were administered the distinctive combination of
energy-dense protein, arginine, zinc, and vitamins experienced a notable decrease in the size of their ulcers,
reducing from 26.5 cm?to 14.80 cm?. The positive correlation between nutritional supplements and wound
healing, together with enhancements in pain levels and quality of life, demonstrates the potential of these
therapies to aid in the recovery of venous leg ulcers (VLU) [10].

The review's findings highlight the varying impact of compression depending on its form and pressure
strength. The study comparing two treatment packages for venous leg ulcer healing provided insights into
the effectiveness of various wound care methods. Both bundles incorporated exercise, elevation, and
compression treatment, which are essential components of comprehensive venous ulcer care. The bundles
demonstrated similar healing rates, emphasizing the importance of comprehensive regimens incorporating
nutritional assistance, compression, and other wound care strategies for optimal outcomes [&]. On the other
hand, various studies have shown that intermittent pneumatic compression (IPC) therapy ent d
compression therapy for venous leg ulcers (VLUs). This study showed that the addition of IPC therapy to
conventional compression resulted in faster wound healing rates compared to using compression therapy
alone, although it was not directly associated with nutritional treatments. Patients experienced reduced
wound discomfort in the initial weeks of using IPC [16].

All of those studies demonstrate the essential role of nutritional supplements in facilitating the healing of
venous ulcers. Nutritional treatments, such as specific supplements or improved food intake, can positively
influence wound healing, nutritional status, and overall well-being. The results suggest that a
comprehensive approach involving both wound care and proper diet positively influences the healing of
venous ulcers, even though the specific mechanisms may vary.

Limitations

Our systematic review has noteworthy limitations. Most of the research analyzed was carried out in Western
cultures, which may limit its applicability to other cultural or ethnic groups with distinct dietary and
healthcare practices. Moreover, there was diversity in nutritional evaluation techniques, varying from self-
reported consumption to biomarkers. This diversity may have affected the synthesis of results. Sometimes,
the information provided on the duration, kind, and pressure gradients of compression therapy was not
enough to allow for an effective comparison between trials. Some research incorporated intermittent
pneumatic compression in addition to traditional approaches, whereas others did not identify additional
techniques, creating a challenge in comparing protocols.

In the future, research could improve by conducting multi-center trials involving varied populations. These
trials should use standardized tools to assess nutritional status and well-specified parameters for
compression treatment. Supporting uniformity in these areas will help with better synthesis and the
discovery of the best ways to help venous ulcers heal. Additional research is required to identify the most
effective types and amounts of nutrients for supplemental therapies.

Conclusions

This systematic review analyzed several methodologies used to study the effects of nutrition and
compression treatments on the healing of venous leg ulcers. Our research emphasizes the crucial
importance of certain nutrients in treating leg ulcers. It specifically points out deficits in key elements,
including protein, vitamin C, zinc, folate, and vitamin B12, which have been linked to a higher occurrence of
these ulcers. Getting these dietary deficiencies fixed and using different pressure therapies, like bandages,
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intermittent pneumatic compression (IPC), and Unna boots, may help reduce the size of venous leg ulcers.
Our data show that outcomes vary depending on the type of compression treatment used and the level of
pressure applied.

Our examination of nutritional factors is restricted, and although some indicators support the effectiveness
of two-layer therapy, we do not have enough complete data to definitively determine the superiority of one
treatment over another. Therefore, it is crucial to carry out more clinical trials that cover a wider range of
dietary parameters and to compare different therapies in similar situations. Through thorough study, we can
enhance our knowledge to improve treatment methods for venous leg ulcers and support the development
of more efficient and tailored healthcare practices.

Appendices
Appendix 1

The data were extracted from the selected studies through an Excel sheet, including the title, author’s name,
country, year of publication, name of the journal, study design, sample size, age, gender, therapy type,
initial ulcer size, active ulcer history, pain, healed wounds, wound reduction, therapy tolerance, nutritional
assessment methods, body mass index, and nutrition disorders.
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bandage
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the control
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compression
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provided by
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compression

device
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diagnosis
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legs: 14
patents
ucerin
bolh feet:
5
patents

isolated

patients

Ankielcal,  Anklelcal,
NA  om om: N NA

4764 465593

Reviews; HHcy: hyperhomocysteinemia; CVU: chronic venous ulcer; DETERMINE:

disease, enteral intake, muscle mass, tooth loss, economic stress, reduced social contact, multiple medications, involuntary weight loss or gain, needs

assistance in self-care, and elderly (above 80 years old); PUSH:

ressure Ulcer Scale for Healing

Appendix 2

Assessment of Study Quality and Risk of Bias (Cohort Study)

For a study to be categorized as good quality it must achieve 3 or 4 stars in the selection domain, along with
1 or 2 stars in the compatibility domain, and 2 or 3 stars in the outcome/exposure domain; to be categorized
as fair quality it must achieve 2 stars in the selection domain, along with 1 or 2 stars in the comparability
domain, and 2 or 3 stars in the outcome/exposure domain; and to be categorized as poor quality it

must receive 0 or 1 star in the selection domain, 0 stars in the comparability domain, or 0 or 1 star in the

outcome/exposure domain.
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Pain was reported by
18 outof the 36 well-
nourished patients, pain

NA was roported by 250w NA A NA
ofthe 34 atisk of
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NA NA NA N NA
NA N NA N NA
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Selection Comparability Outcome
Studies. Quality score Risk of bias (0-3: high, 4-6: moderate, and 7-9: low)
@ @ @ o as @ a7 a8
Wipke-Tovis and Stots B e - ©©© Goodqualiystugy(9) Lowrisk
Moscicka et al. [10] ° s |Jo ° © o+ + Goodqualtystuay () Lowrisk
‘Selection: Q1. stuoy? Q2 Qs:was
the study? Qs analysis? Q6: Was th

fest? QB: Was the follow-up of

TABLE 3: Evaluation of the quality of cohort studies and the risk of bias based on selection,
comparability, and outcome.

*Amoderate level of importance.

**Ahigher level of importance.

Appendix 3
A of Risk of Bias ized Controlled Trial)

For a study to be categorized as good quality, it must achieve 4 or 5 stars in selection domain, 1 or 2 stars in
compatibility domain, and 2 or 3 stars in outcome/exposure domain; to be categorized as fair quality, it must
achieve 2 or 3 stars in selection domain, 1 or 2 stars in comparability domain, and 2 or 3 stars

in outcome/exposure domain; and to be categorized as poor quality, it must achieve 0 or 1 star in selection
domain, 0 stars in comparability domain, or 0 or 1 stars in outcome/exposure domain.

intended Bias. Bi Bias in selection of the Overall
Studies.

randomization process interventions and personal outcome data the outcome reported result RoB
De
Franciscis  Undlear Undlear Low Low Low Low Low
5|
Nunes et

Low Low Low Low Low Low Low
als)
Meloetal,

Undlear Undlear Unclear Unclear Low Low High

TABLE 4: Evaluation of bias in randomized controlled trials is based on the randomization
process, deviations from intended interventions, participant and personnel blinding, missing
outcome data, outcome measurement, selection of reported results, and the overall risk of bias.

Appendix 4
Assessment of Study Quality and Risk of Bias (Cross-Sectional Study)

The following are accepted thresholds for converting the Newcastle-Ottawa scales to Agency for Healthcare
Research and Quality (AHRQ) standards (good, fair, and poor quality studies): for a study to be categorized
as good quality, it must achieve 3 or 4 stars in selection domain, 1 or 2 stars in compatibility domain, 2 or

3 stars in outcome/exposure domain; to be categorized as fair quality, it must achieve 2 stars in selection
domain, 1 or 2 stars in comparability domain, and 2 or 3 stars in outcome/exposure domain; and to be
categorized as poor quality, it must achieve 0 or 1 star in selection domain, 0 stars in comparability domain,
or 0 or 1 stars in outcome/exposure domain.

Selection Comparabilty Outcome
Author Quality score Risk of bias (0-3: high, 4-6: modorate, and 7-9: low)
@ @ @ a4 a5 as )
Pieper and Templin . - - . . Fair qually study (6) Low sk
Tobon etal. [13] - o o @ o @ | Fai qualty study (7) Low sk
Selection: Q1: Was Q3: was Qa: What was the response.
particip: How was Comp: Q6 Were

TABLE 5: Evaluation of the quality of cross-sectional studies and the risk of bias based on
selection, comparability, and outcome.

*Amoderate level of importance.

“*Ahigher level of importance.
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