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ABSTRACT

Aim: To identify indexed articles that deal with the use of elastic or inelastic compression therapy as a
therapeutic approach for patients with venous leg ulcers.

Methods: Systematic review of literature search in the electronic databases Medline/Pubmed; Medline
and Journal @Ovid / Ovid; CINAHL; Lilacs and Cochrane, the search strategies used the following
descriptors and keywords: leg ulcer; varicose ulcer; bandage; "Stockings, compression”; venous
ulceration; venous ulcer; compressive therapy; compression therapy; stocking.

Results: The search yielded 25 articles. The use of bandage compression was more effective than the
bandage without compression. Bandages multilayer contribute to the healing of venous ulcers. The use
of compression stockings and blood flow brokerage surgery are associated with the prevention of
recurrence of ulcers.

Conclusion: The treatment of venous ulcers using some type of compression was effective in the
healing process.

Keywords: varicose ulcer; nursing care; Evidence-based nursing
RESUMO

Objetivo: Identificar artigos indexados que tratam do uso da terapia compressiva elastica ou inelastica
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como proposta terapéutica para pacientes com Ulceras venosas.

Método: Revisdo sistematica de literatura com busca nas bases de dados eletrdnicas
Medline/Pubmed; Medline e Journals@Ovid/Ovid; Cinahl; Lilacs e Cochrane, a estratégias de busca
utilizou os seguintes descritores e palavras-chave: leg ulcer; varicose ulcer; bandage; “stockings,
compression”; venous ulceration; venous ulcer; compressive therapy; compression therapy; stocking.

Resultados: A busca resultou em 25 artigos. O uso de bandagem com compressdo mostrou-se mais
eficaz que a bandagem sem compressdo. Bandagens com multicamadas contribuem para a
cicatrizagdo das Ulceras venosas. O uso da meia elastica e cirurgia corretora do fluxo sanguineo estao
associadas a prevencgéo da reincidéncia das Ulceras.

Conclusao: O tratamento de Ulceras venosas utilizando algum tipo de compressdo mostrou-se
eficiente no processo de cicatrizacao.

Palavras.chave: Ulcera varicosa; cuidados de enfermagem; enfermagem baseada em evidéncias

RESUMEN

Objetivo: Identificar articulos indexados que tienen que ver con el uso de la terapia de compresion
elastica o inelastica como propuesta terapéutica para los pacientes con Ulceras venosas.

Métodos: Revisién sistematica de blsqueda bibliogréfica en las bases de datos electrénicas Medline /
Pubmed; Medline y Journals @ Ovid / Ovidio; CINAHL; Lilas y Cochrane, las estrategias de busqueda
utilizan los siguientes descriptores y palabras clave: leg ulcer; varicose ulcer; bandage; “stockings,
compression”; venous ulceration; venous ulcer; compressive therapy; compression therapy; stocking.

Resultados: La busqueda arrojé 25 articulos. El uso del vendaje con compresion fue mas eficaz que el
vendaje sin compresion. Los vendajes multicapa contribuyen a la curacion de las Ulceras venosas. El
uso de medias de compresion y la cirugia correctora del flujo sanguineo estan asociados con la
prevencion de la recurrencia de las Ulceras.

Conclusion: El tratamiento de las Ulceras venosas utilizando algun tipo de compresion fue eficaz en el
proceso de curacion.

Palabras clave: Ulcera varicosa; cuidados de enfermeria; Enfermeria basada en la evidencia
INTRODUCTION:

Chronic leg ulcers are a worldwide public health problem affecting many people and
causing negative impacts on the lives of those affected. Among leg ulcers, venous
ulcers correspond to 80 to 90% .

This type of ulcer is associated with Chronic Venous Insufficiency (CVI), caused by
venous hypertension of the lower limbs, which can be caused by functional reduction
of venous valves, with or without obstruction of venous flow in the lower limbs‘®.

The therapeutic approach of patients with venous ulcers should be based on
compression therapy in the topical treatment of ulcers and, in severe cases, it is added
to treatment with systemic drugs and surgical approach to correct venous return®.
Current studies suggest various types of materials to perform the compression
therapy, making products suitable for different compression strengths, elastic or
inelastic, to be used in accordance with the evaluation of each practitioner.

The objective of this systematic review is to identify articles indexed in major online
databases that deal with the use of elastic or inelastic compression therapy as a
therapeutic approach for patients with venous ulcers.
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METHODS

This is a systematic review of literature, conducted in seven steps®. The first and
second steps are: formulate the research question and build the research protocol.
The research question was guided by the PICO strategy: The application of
compression bandage on the lower limbs helps in the healing of venous ulcers?

During the third stage, there was defined eligibility criteria and search strategies.
Inclusion criteria were randomized controlled trials (RCTs) addressing the
compression therapy in the treatment of venous ulcers considering reduction of the
ulcer size or complete healing as the primary outcomes. There were excluded:
research protocols; articles with conflicts of interest; theses and dissertations not
published. There was no time restriction; there were considered articles in English,
Spanish and Portuguese.

The search was performed in electronic databases MEDLINE/PUBMED; MEDLINE
and Journals @ Ovid/OVID; Cumulative Index to Nursing and Allied Health Literature
(CINAHL) via EBSCO; Latin American and Caribbean Health Sciences (Lilacs) and the
Cochrane Register of Controlled Trials - CENTRAL. The search was conducted on 15
January 2013. After consulting the Mesh (Medical Subject Headings), the following
descriptors were used in the review process: leg ulcer; varicose ulcer; bandage;
"Stockings, compression”. These free terms were used: venous ulceration; venous
ulcer; compressive therapy; compression therapy; stocking.

For the Medline search there was used the following search strategy of the Cochrane
high sensitivity to identify randomized trials: “Sensitivity-maximizing version (2008) for
Pubmed”®: ((randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placeboltiab] OR "drug therapy"[Subheading] OR randomly[tiab]
OR trial[tiab] OR groupsjtiab]) NOT ("animals"[MeSH Terms] NOT "humans"[MeSH
Terms])) AND ("leg ulcer'[MeSH Terms] OR "varicose ulcer'[MeSH Terms] OR venous
ulceration[tw] OR venous ulcer[tiab]) AND (compressive therapy[tw] OR compression
therapy[tiab] OR "bandages"[MeSH Terms] OR "Stockings, Compression"[Mh] OR
(stocking[tw] OR stocking’[tw] OR stockinged[tw] OR stockinger[tw] OR
stockingette[tw] OR stockinglike[tw] OR stockings[tw] OR stockings'[tw])). Read: tw =
text words, mh = medical headings, pt = publication type, tiab = title and abstract, sh =
subheadings.

For search in other databases, with the exception of Cochrane were used adaptations
of the above search strategy.

To identify items in the Cochrane Register of Controlled Trials - CENTRAL, there were
used the descriptors: venous ulcers; compressive therapy and bandage, combined
with AND, and then selecting the abstracts that met the eligibility criteria.

The fourth step was the exclusion of the duplicated articles and selection of studies by
reading the titles and abstracts. All the pre-selected articles were read carefully in full
text.

The fifth step was carried out critical evaluation of studies. For this, was used an
evaluation form suggested by the Cochrane Collaboration Group that classified the
studies into four categories: A, B, C and D. Where A: indicates that there was proper
randomization; B: The article mentions that participants were randomized, but do not

Enfermeria Global



describe the randomization process. C: inadequate randomization. D: study was not
randomized ©. For this review the studies were eligible only if classified in categories
A and B. Also, evaluating the quality of the studies, were used the classification by
level of scientific evidence by study type (Treatment / Prevention - Etiology) - "Oxford
Centre for Evidence- based Medicine "- last update 2009. Where, Grade of
recommendation A: systematic reviews of RCTs and RCTs with quality;
Recommendation B: Systematic Review of Cohort Studies; Cohort studies, Outcome
Research, Ecological studies and case-control studies; Recommendation C: Case
Series; D: expert opinion®®.

The sixth step refers to data collection. The data for each article were organized in a
form containing the name of the journal in which it is published and in what area,
training of authors, study type, sample size, evaluated technologies, major results and
conclusions of the authors.

The seventh step refers to the synthesis of data and construction of the final report of
this review.

For better organizing the data to be analyzed, the items included were divided into four
categories: Category 1: Inelastic bandage versus elastic bandage; Category 2: Studies
that compare two or more types of elastic bandages; Category 3: The use of
multilayers compressive bandage versus simple compression more surgery and
Category 4: 4 layers elastic bandage versus simple bandage.

RESULTS

Among the twenty-five articles analyzed, 13 (52%) were published in the United
Kingdom; followed by Serbia, United States, Germany and Ireland with two articles
each (8%); Argentina, Turkey, Italy and Poland, an article each (4%). Thirteen studies
(52%) were published by doctors; six (24%) by nurses and six (24%) were in
partnership between doctors and nurses.

No gender distinction was exhibited for the inclusion of participants. Moreover, these
were adult patients and/or elderly, with an average age of 61 years old. All participants
had a venous ulcer confirmed by Doppler and/or clinical evaluation. The ankle/brachial
index (ABI) was >0.8 mmHg (17 studies), >0.9 (6 studies) and >1.0 (in one study),
only one article did not mention the value of the ABI. Fourteen studies (56%) were
placed in Category 1: Bandages inelastic versus elastic bandage; seven studies (28%)
in Category 2: Studies comparing two or more types of elastic bandages; two (8%) in
Category 3: The use of multilayers compressive bandage versus simple compression
more surgery; and two (8%) in Category 4: 4 layers elastic bandage versus simple
bandage.
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Category 1: Inelastic bandage versus elastic bandage

Table 1: Articles that compare inelastic and elastic bandages; Brazil, 2015.

N | Title Aut | Evaluated | Main results Category | Grade of
hor | Technolo * recomm
S gies endation
**
Management | H Unna (10 | There was no blinding. Participants: 21
of statis leg | E patients) patients. Follow up: 78 weeks. Confidence
ulcers with | N interval used: 95%. Inclusion criteria: patients
Unna' boots | D X with venous ulcers. Exclusion not informed.
versus elastic | R ABI not informed. RESULTS: 70% of ulcers
support | Compressi | healed in a mean time of 7.3 weeks in the group
stockings® C ve treated with Unna’s Boot. In the compressive
K stocking stocking group 71% healing in 18.4 weeks
S (11 period (p = 0.9394). The ankle circumference
patients) reduced on average 1,35cm with Unna’s boot
1 et and 1.75cm to compressive stocking during the | B A
al, healing period. Conclusion: Both treatments
were effective in healing and reduction of
1 edema, however the treatment  with
9 compression stockings is longer.
8
5
Setopress vs | G High- There was blinded observer. Participants: 39
Elastocrepe 0] elasticity patients / 46 ulcers. Follow up: 16 weeks.
in  chronic | U bandage Confidence interval: 95%. Inclusion criteria:
venous L (19 ulcers) | Patients with venous ulcers, ABI> 0.8.
ulceration® | D Exclusion: ulcers of other etiology than venous,
X Diabetes Mellitus, heart disease, kidney or liver
et disease, infected ulcer, ankle circumference
al, Inelastic <18cm or >25cm, ulcer duration <2meses.
bandage Results: Number of patients with complete
1 (20 ulcers) | healing at 16 weeks: Group 1 (elastic bandage):
9 11/19 (58%), Group 2 (inelastic). 07/20 (35%), | A A
2 9 P = 0.24. There was no significant difference. 6
8 ulcers of the elastic bandage group and 4 in the
inelastic bandage group reduced the size
(p=0.34). There was also no significant
difference. In the group of elastic bandage there
were 2 ulcers those remained with the same
characteristics. In the inelastic bandage group
was 9 (P=0.03). There was a significant
difference. CONCLUSION: The elastic
bandage has advantages over the inelastic in the
healing process.
A S 4 Layers | There was no blinding. Participants: 53 patients
prospective C Bandage with 64 ulcers. Follow up: 12 weeks.
randomized R (4LB) (32 | Confidence interval: 95%. Inclusion criteria:
trial of four- | | ulcers) patients with venous ulcer, ABI> 0.8.
layer wversus | V Exclusion not informed. RESULTS: healing
short stretch | E X percentage for inelastic bandage was 57% after
compression | N 1 year of treatment; and 55% for healing
3 | bandages for Inelastic bandage  with  four layers  (p=1.0). | A A
the treatment | et bandage CONCLUSION: Statistically there is no
of venous leg | al, (32 ulcers) | difference in efficacy between the two
ulcers? 1 treatments.
9
9
8
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Comparison | M Inelastic There was no blinding. Participants: 52
of Rosidal K | O bandage patients. Follow up: 12 weeks. Confidence
and ) Rosidal k - | interval not informed. Inclusion criteria: >18
SurePress in | D 26 patients | years old,ABI >0,8, ulcer> 2cm. Exclusion not
the treatment | Y mentioned. RESULTS: In Rosidal group there
of venous leg X was 73% reduction of the lesion area; for the
ulcers®® et elastic bandage group the reduction was 52%. 8
al, Simple ulcers in each group healed completely. There
elastic was no difference between the average healing
1 bandage times between the two groups (9.1 and 9.3
9 (SurePress | weeks, respectively). There was a greater
9 ) -26 | reduction of edema in the group with elastic
9 patients bandage: 15,3cm (3,9cm per week), while in
inelastic bandage group the reduction was
9,32cm (2.3 cm per week). CONCLUSION:
Both therapies are effective in reducing wound
VENous area.
Randomizes | M Elastic There was no blinding. Participants: 112
clinical trial | E bandage patients. Follow up: 26 weeks. Study with 80%
comparing Y (55 power to detect a 20% difference 95%
the eficacy of | E patients) confidence interval. Inclusion criteria: patients
two R? with venous ulcers. Exclusion: ABI <0.8,
bandaging X Diabetes Mellitus, rheumatoid arthritis, lupus,
regimens in | et ulcers <0.25 and >100cm?, allergic to the
the treatment | al, Inelastic treatment. Results: 58% healed in the group
of venous leg bandage treated with elastic bandage. In the group
ulcer®? 2 (57 treated with inelastic bandage that number was
0 patients) higher, 62% in the same period. The average
0 healing time was 9, and 9.5 weeks respectively.
2 Conclusion: Both compression systems were
able to heal ulcers without statistical
differences, however, large ulcers are more
likely to take more time to heal than smaller
ulcers (p <0.001).
Randomized | F 4  layers | There was no blinding. Participants: 156
trial of | R bandage (4 | patients. Follow up: 52 weeks. 81% study
cohesive A LB)-74 power, 95% confidence interval. Inclusion
short-stretch | N patients- criteria: be at least 18 years and venous ulcer
versus four- | K diagnosed. Exclusion: ABI >0,8. Results: 51/74
layer S X (68.9%) healed in the group of elastic bandage.
bandaging in In the short elasticity bandage group, 60/82
the et Inelastic (73.2%) healed. The healing rate was
management | al, bandage approximately 56% in both groups. After 24
of  venous patients — | weeks, the healing rate arise up to 85% in the
ulceration®™® | 2 82 patients | 4LB group and 83% in the inelastic bandage
0 - group. The use of 4 layer bandaging has 1,08X
0 more chance to heal the ulcer than inelastic
4 bandage (P = 0.79). However, statistically there
are no advantages in using the bandage of 4
layers, compared with inelastic. Patients report
improved quality of life (through a
questionnaire answered as improved quality of
sleep - p=0.0051; more social interaction -
p=0.024 Pain - p=0.008 when in use 4LB).
Conclusion: The therapies are equivalent with
respect to effectiveness and reduction in lesion
area.
Combination | K unna’s There was no blinding. Participants: 60
of O boot patients. Follow up: 16 weeks. confidence
hydrocolloid | K (30 interval: 95%. Inclusion criteria: patients with
dressing and | S patients) venous ulcers with an area of 5 to 8cm2
medical A Exclusion: pregnancy, ulcer of other etiologies,
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compression | | X ABI <0.8, infection and diabetes mellitus.
stocking RESULTS: healing rates found: 74.07% in
versus et Hydrocoll | group A (Unna’s Boot) and 80.76% in group B
Unna’s boot | al, oid + | (hydrocolloid + elastic stockings) - p> 0.05.
for the stocking Pain assessed during the application of
treatment of | 2 (30 therapies: Group of inelastic bandage: 3.69 +
venous leg | O patients) 1:35; Group Compressive stocking: 1.88 =+
ulcers®® 0 1:48, p<0.0001. Pain assessed at home: Group
3 inelastic bandage: 03.27 = 01.08; Group
Compressive stocking: 1.88 + 1.11, p <0.0001.
CONCLUSION: There was no significant
difference between the healing rates of the
groups, however, Unna’s Boot was more
painful for patients during the dressing change
and at home, this difference was statistically

significant.
Efficacy of a | J Tubular Blinding not informed. Participants: 178
Ready-Made | U compressi | patients. Follow up: 12 weeks. 80% power to
Tubular N on detect a 15% difference using a 95%
Compression | G (compressi | confidence interval. Inclusion criteria: >18 and
Device E ve >80 years; ulcer over 3 months and diameter of
Versus R stocking) >5Scm; ABI>0.9, able to walk at least 1 hour per
Short-Stretch - 88 | day. Exclusion: infected ulcer, no venous
Compression | et patients- ulcers, Diabetes Mellitus, heart disease,
Bandages in | al, autoimmune diseases. Results: Number of
the X patients with completes healing: Group 1
Treatment of | 2 (stocking). 51 (58%), Group 2 (short elasticity:
Venous Leg |0 Inelastic 51 (56.7%) Awverage healing time: the
Ulcer®® 0 Bandage - | compressive stocking group: 13-84 weeks;
4 90 patients | Group of inelastic bandage: 13-85 weeks There
was no statistical difference between groups
reduced rate of ulcer area among those not
healed: group elastic stockings: 25/37 (67.6%)
group of inelastic bandage: 23/39 (59%),
p=0.002 CONCLUSION: there was a greater
reduction in ulcer area with a statistically
significant difference in favor of elastic
stockings. Furthermore, the stocking may be
changed by any person, does not require

experience.
Economics | Inelastic There was blinding for participants and nurses
analysis of | G bandage who provided care. Participants: 387 patients.
venous I, a|L (192 The study had 80% power to detect a 15%
randomized E patients) difference in the rate of healing of ulcers,
trial or two | S confidence interval: 95%. Inclusion criteria:
bandages for | | X >18; >lcm diameter of the ulcer, ABI >0,8.
treating A Exclusion: Diabetes Mellitus, have already
venous leg | S 4  Layer | used the tested bandages. RESULTS: The mean
ulcers® bandage healing time in the group treated with
et (4LB) - | bandaging of 4 layers was about 10.9 days less
al, 195 than the of inelastic bandage group. However,
patients - | this difference was not statistically significant
2 (p = 0.117). The bandage 4 layer costs about £
0 227.32 | year less per patient than the inelastic
0 bandage. CONCLUSION: The use of bandage
4 4 layers is more advantageous than the inelastic
bandage on clinical point of view (reduction of

ulcer area) and economic.

Randomized | N 4 layer | There was blinding for participants and nurses
clinical trial | E bandage who provided care. Participants: 387 patients.
of four-layer | L (4LB) — | The study had 80% power to detect a 15%
and  short- | S 195 difference in the rate of healing of ulcers,
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stretch O patients- confidence interval: 95%. Inclusion criteria:
compression | N? >18; >lcm diameter of the ulcer, ABI>0,8.
bandages for X Exclusion: Diabetes Mellitus, have already
venous leg | et used the tested bandages. Loss of follow up:
ulcers al, Inelastic 112 patients (46 in the 4LB and 66 group in
10 | (Venous 1)*” bandage of | inelastic bandage). The main reasons were the
2 4 layers - | will of the patient, adverse effects, change in
0 192 diagnosis of ulcer and death. RESULTS: Mean
0 patients - | time to healing: 4LB group: 92 days; inelastic
4 bandage group: 126 days - p=0.117. Adverse
effects found in the 4LB group: infection in 32
ulcers; in the inelastic bandage group: 46,
p=0.084. CONCLUSION: The healing time in
the group treated with 4LB was 32 days less
than the group treated with inelastic bandage.
There are more advantages over the use of
bracing 4 layers over the use of inelastic
bandaging.
Comparison B Inelastic Blinding not informed. Participants: 12
of elastic | L bandage patients, 24 ulcers. Follow up: 12 weeks. 95%
versus E with confidence interval. Inclusion criteria: patients
nonelastic C adjustable | with bilateral wvenous ulcers, ABI>1.00.
compression | K velcro Exclusion: have chronic diseases or ulcers of
in  bilateral | E other etiologies. RESULTS: 4 healed ulcers in
Venous N X each group after 12 weeks (33%). The healing
ulcers: A rate was higher in group 1 - inelastic bandage:
randomized et 4 layers | 29cm? - p = 0.017. CONCLUSION: The
11 | trial®® al, | bandage | healing rate was higher when in use inelastic
(4LB) bandage. Although the number of participants
2 is small, the results are considerable, as the two
0 therapies could be tested in hemodynamically
0 same patients, each one had two ulcers on the
5 legs, so the patient was his own control.
Randomized | T Compressi | Blinding not informed. Participants: 80
trial of | A ve patients. Follow up: two months. Adopted
medical R stocking confidence interval: 95%. Inclusion criteria:
compression | A MORE having venous ulcers. Exclusion: ABI<0.9,
stockings D Diosmin® | diabetes  mellitus, arthritis,  arrhythmia,
12 | versus two- | A pregnancy, use of steroids and skin infection.
layer short- | J X Both groups received Diosmin® throughout
stretch treatment. RESULTS: 15 healed ulcers in the
bandaging in | et Inelastic group treated with compressive stocking
the al, Bandage (37.5%), against only 5 healed ulcers in the
management MORE inelastic bandage group (12.5%) — p<0,001.
of venous leg | 2 Diosmin® | More granulation tissue was found in the group
ulcers™? 0 treated with compressive stocking than in the
0 group treated with inelastic bandage p<0,01.
9 CONCLUSION: the wuse of compressive
stocking is more efficient in healing of ulcers
than inelastic bandage.
Comparison | B Inelastic Blinding not informed. Participants: 60
of low- | R stocking patients. Follow up: 180 days. Adopted
strength | (28 confidence interval: 95%. Inclusion criteria:
compression | Z patients) having venous ulcers>3cm?2 and <50cm?,
stockings z duration of ulcer >2meses. Exclusion: heart
with | X disease, hepathopaties respiratory diseases,
bandages for | O kidney, mental, diabetes mellitus, ABI <0.8.
the treatment Elastic RESULTS: 36% of ulcers treated with inelastic
of et bandages | stocking healed in 90 days, the rate rose to 50%
13 | recalcitrant al, (27 in 180 days. In the group of elastic bandage, the
venous patients) healing rate was 48% in 90 days and 67% in
ulcers® 2 180 days. (P = 0.019 and p = 0.210
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respectively). Pain was reported by patients
inelastic stocking group as intensity 44 (scale
that goes up to 100). At the end of the
treatment, the pain intensity was reported as 20
(p<0.001). In the group of elastic bandage, the
pain was 46 to 28 - p<0.01. Differences in the
quality of life in both groups were found.
CONCLUSION: Both showed similar results,
however, patients reported an improvement in
pain when in use inelastic stocking.

0

1

0
Comparison | M Coban™
Between a | O 2-layer
New, Two- | S bandage 3
component T M™ (50
Compression | | patients)
System With
Zinc  Paste | et X
Bandages for | al

14 | Leg Ulcer Modified

Healing: A |2 uUnna’s
Prospective, |0 Boot (4
Multicenter, | 1 layers-
Randomized, | 1 zinc oxide,
Controlled cotton,
Trial more zinc
Monitoring oxide and
Sub-bandage adherent
Pressures®®!) bandage)

Blinding not informed. Participants: 100.
Follow up 3 months. Inclusion criteria: Venous
Ulcer, ABI>0.8, the area of the ulcer between
2-100m?, not infected, evolution time less than
1 year. Exclusion: ABI <0.8, be greater than
100cm? or evolution for more than one year,
patients insulin-dependent, pregnant, nursing or
immunesupressed. RESULTS: 47/50 patients
(94%) in 2 layers bandage group and 45/49
patients (91.8%) of Unna’s boot group healed
in 3 months. The average days to healing was
49.5 days for the group who used Coban and 48
days in the Unna’s boot group. Both groups
reported improvement in pain in 50% in the
first week and the absence of pain after 2, 8
weeks. CONCLUSION: Both bandages proven
effective in healing and pain reduction. Coban
was easier to apply and remove.

Legend:* Category: correct randomization; Category B: randomized, but no description of the process.

**Grade of recommendation:

systematic

reviews of RCTs and RCTs

with quality;

Grade of

recommendation: a systematic review of cohort studies, cohort studies, RCTS with inferior quality; outcome
research, ecological studies and case-control studies.

Category 2: Studies that compare two or more types of elastic bandages

Table 2: Articles that compare different elastic bandages; Brazil, 2015.

N | Title Aut | Evaluated | Main results Category | Grade
hor | Technolog * of
S ies recomm
endation
**
Randomized | M 3-layers Blinding not informed. Participants: 133
clinical trial | E bandage patients. Follow up: 52 weeks. Study with
of three-layer | Y (3LB)-64 50% power to detect up to 20% difference in a
paste and | E patients- confidence interval of 95%. Inclusion Criteria:
four-layer R having venous ulcers. Exclusion: ABI<0.9,
bandages for X diabetes mellitus, arthritis, ulcers of other
venous leg | et causes, infection, ulcer <0.25 or >100cm2.
ulcers®? al, |4 layers | RESULTS: 80% of the ulcers had healed in
bandage 3LB, while 65% of the ulcers healed in the
2 (4LB)-69 4LB group within the same period (P = 0.031).
1 0 patients - The average healing time in the 3 layers | A A
0 bandage group was 12 weeks compared to 16
3 weeks at 4 layers group (P = 0.040). The
average time of application of 3-layer bandage
was 4,6min. Against 5,5min in the 4LB group,
p=0.008. There was no difference in reducing
the circumference of the ankle.
CONCLUSION: 3LB bandage was more
efficient in healing of ulcers than 4LB, besides
having a cost / effectiveness better than 4LB.
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Randomized | M 4 layers | Blinding not informed. Participants: 112
trial of four- | O bandage patients. Follow up: 24 weeks. The study has
layer and | F (4LB)-57 74% power to detect 25%difference in healing
two-layer F patients- rates at 5% significance level. Inclusion
bandage A criteria: having venous ulcers , more the 2
systems in | T? X months of duration, aged >18 years.
the Exclusion: ABI<0, 8, pregnancy. RESULTS:
management | et 2-layers 28 (54%) of those using 2 layers bandage
of  chronic | al, bandage (2 | swapped treatment for 4 layers bandage. Only
venous LB.)-52 7 (12%) of the other group changed their
ulceration® | 2 patients - treatment, p <0.001. 70% of ulcers healed in
0 the 4LB group within 12 weeks, compared to
0 58% with the 2LB (p=0.02). Weekly changes:
3 4LB: 1.1; 2LB: 1.5 - p=0.0002. Cost per week:
4LB: $125.34; 2LB: $119.87. However, after
24 weeks it is expected that the cost of 2LB be
more expensive than $ 61.5 4LB (p = 0.0002).
CONCLUSION: The treatment using the
bandage of 4 layers is better tolerated than 2
layers bandage, besides having a lower final
cost of treatment.

Efficacy and | J 2 bandages | Blinding the investigator who analyzed the
tolerability of | U without data. Participants: 134 patients. Follow up: 12
an ulcer | N compressio | weeks. Used 95% confidence interval.
compression | G n  MORE | Inclusion criteria: venous ulcer, >1 and <10
stocking for | E compressiv | cm of area, with <12months, ABI>0.9, >18
therapy  of | R e Stocking | and <80. Exclusion criteria: Patients who walk
chronic (U- unless 1h per day, other etiologies ulcers,
venous ulcer | et stocking)- | diabetes mellitus, obesity. RESULTS: After
compared al, 66 12 weeks 47.5% of the ulcers in the
with a below- patients- compressive stocking (U-stocking) healed
knee 2 against 31.7% of the simple elastic bandage
compression | 0 X group (p=0.0129). The average healing time
bandage: 0 was 70 days for compressive stocking and 83
results froma | 4 Simple days for the elastic bandage, p=0.8165.
prospective, elastic CONCLUSION: The wuse of compressive
randomized, bandage- stocking was more effective than the use of
multicenter 68 patients | elastic bandages. Both treatments have proven

trial®¥ - to be safe for the patient.
A factorial, | N Pentoxifyll | There was no blinding. Participants: 245
randomized E ine or | patients. Follow up: 24 weeks. The study had
trial of | L placebo 80% power to detect a 20% difference in
pentoxifyllin | S MORE healing rates with 95% confidence interval.
eor 0] mesh  or | Inclusion criteria: having venous ulcers >1 cm
placebo, N® | Hydrocollo | and over 8 months of duration, >18 years.
four-layer or id in | Exclusion criteriaz  ABI <0.8, diabetes
single-layer et addition of | mellitus, pregnancy, heart disease or kidney
compression, | al, the 4 | disease. RESULTS: Pentoxifylline assisted the
and  knitted layers healing of ulcers in 62 patients who received
viscose  or | 2 bandage the medication, p=0.21. 58% of the ulcers
hydrocolloid | 0 (4LB) healed in the hydrocolloid group, compared to
dressings for | O 57% on the other group, p=0.88. Regarding
venous 7 X bandages, 67% of ulcers treated with 4LB
ulcers® healed in 24 weeks against 49% healing with
Pentoxifyll | simple bandage (P = 0.009). 97 patients
ine or | reported some type of adverse events in the
placebo group receiving pentoxifylline and 90 in the
MORE placebo group (wound aspect of worsening,
mesh  or | stomach pains and infection), but 90 patients
Hydrocollo | also reported adverse events in the placebo
id in | group, the most serious adverse effects are
addition of | related to medication. CONCLUSION:
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the simple

Patients treated with 4 layers bandage is more

bandage likely healing than with the use of simple
bandage.
A M 2 layers of | Blinding uninformed. Participants: 150
randomized I cotton patients. Follow up: 250 days. This study has
trial of the | L bandage 80% power to detect up to 20% using a 95%
Tubulcus I MORE confidence interval. Inclusion criteria: had
multilayer ct stocking venous ulcer, >18 years. Exclusion: ABI<0.8,
bandaging (Tubulcus) | Diabetes  mellitus, pregnancy, cancer.
system in the | et -75 RESULTS: the average healing time in test
treatment of | al, patients- group (stocking) was 133 days, against 211
extensive days for the control group (medium
venous 2 X compression).  The largest ulcer in the
ulcers® 0 stocking group was 210cm? and healed in 280
0 2 layers of | days. Was used a program that estimates the
7 cotton rate of wound healing after 500 days: Group 1
bandage (Tubulcus): 93%, Group 2 (bandages): 51%,
MORE (p <0.001). CONCLUSION: multilayer
medium compression therapy with the stocking
compressio | Tubulcus assists healing and sustained 35
n bandage- | mmHg compression, as well as assist in the
75 patients | prevention of recurrence.
A M 2-layers Blinding for the researcher who analyzed the
randomized @] bandage data. Participants: 81 patients. Follow up: 8
controlled 8- | F (2LB) weeks. Confidence interval: 95%. Inclusion
week F criteria: having venous ulcers, have >18
crossover A X (Europe) and >21 years old (in the US), be
clinical ™ treated with compression therapy for at least 2
evaluation of 4 layers | weeks. Exclusion: ABI<0.8, infected ulcer.
the 3M | et bandage After four weeks, patients were exchanging
Coban 2 | al, (4LB) treatments, who was receiving 2LB bandage
Layer going to receive 4LB bandage and vice versa,
Compression | 2 for another 4 weeks for a total of 8-week
System 0 study. RESULTS: 2LB Group: 6 ulcers healed
Versus 0 before the exchange, there was a loss of 3
Profore  to | 8 patients, and so were only 30 ulcers in this
evaluate the group. 4LB group: 3 healed ulcers before the
product exchange, getting 39 ulcers. After the
performance exchange, the 39 now received the 2LB
in  patients bandage, 3 were withdrawn from the study due
with  venous to adverse effects and 10 healed. Already in
leg ulcers®” the 30 ulcers were now receiving 4LB
bandage, only 4 healed. There was no
significant difference between the bandages
after the first 4 weeks (p = 0.47), there was
also no difference when analyzing scarred area
(p = 0.87). Also the quality of life of patients
was evaluated, 72% preferred the bandage 2
layers. The main reasons were why she slips
less, enabling the use of normal and more
comfortable clothes, and they find it more
comfortable. CONCLUSION: There was no
superiority between the therapies on the
healing, but the bandage 2 layer was identified
as a factor in improving quality of life.
The M Stocking Blinding not informed. Participants: 131
influence of | I (A) — 42 | patients. Follow up: 26 weeks. The 95%
different sub- | L patients- confidence interval was used. Inclusion
bandage L criteria: having venous ulcers, have> 18 years.
pressure I X Exclusion: ABI <0.8, heart disease,
values on|C° pregnancy, cancer and diabetes. RESULTS:
venous leg Stocking The mean healing time in group A was 12
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ulcers et MORE 1 | weeks in group B was 11 weeks and in group
healing when | al, elastic C was 14 weeks. (P>0.05). In general, the
treated with bandage ulcers healed according to the circumference
compression | 2 (B) — 46 | of the calf and size of the ulcers. As >
7 therapy®® 0 patients- circumference and > ulcer area > time to heal. | A A

1 The results of group A (75% healed) and B
0 X (86%) were better than in group C (31% and
30% respectively). However, the ulcers of
Stocking patients with > 38 cm in calf circumference
MORE 2 | healed better in group C (92% - p=0.01) than
elastic in others. CONCLUSION: The pressure
bandage chosen for treatment should be determined
(C) - 43| individually taking into account the calf

patients - circumference (edema) and ulcer size.

Legend:* Category: correct randomization; Category B: randomized, but no description of the process.
**Grade of recommendation: systematic reviews of RCTs and RCTs  with quality; Grade of
recommendation: a systematic review of cohort studies, cohort studies, RCTS with inferior quality; outcome

research, ecological studies and case-control studies.

Category 3: Use of the compressive bandage multilayers versus multilayers
compression plus surgery

Table 3: Articles that compare multilayer bandages with simple bandages associated
with surgery; Brazil, 2015.

N | Title Aut | Evaluated Main Results Categ | Grade
hors| Technologie ory* | of
S Recom
mendat
ion**
Comparison | B Multi-layer | Blinding not informed. Participants: 500 patients,
of surgery | A bandage 341 with venous ulcers and 159 with newly healed
and R MORE ulcers. Segment time: 24 weeks. Confidence
compression | W | surgery (242 | interval used: 95%. Inclusion criteria: having
with E patients) venous ulcers. Exclusion: ABI <0.85, have no
compression | L reflux evaluated in the doppler or only have deep
1 alone in|L X reflux. RESULTS: Among the 341 ulcers, 156 | A A
chronic were allocated to the compression group + surgery
venous et Multilayer and only 185 compressions. 40 patients did not
ulceration al, Bandage complete treatment. Results after 12 weeks: 128
(ESCHAR (258 (from 156-82%) ulcers healed at 12 weeks in the
study): 2 patients) banding group + surgery; 141 (among 185-76%) in
randomized | O the group that received only compression. After 24
controlled 0 weeks, the healing rate was 65% in the two groups
trial® 4 (p = 0.85). When evaluating the group had recently
healed ulcers after 14 months, it was observed that
15% of the ulcers had recurrences in the group that
did the surgery, compared to 34% of recurrences
in the group that was not treated with compression
- p <0.0001 CONCLUSION: There is no
statistical difference between the two groups
regarding the healing. But when it comes to
assessing relapse, the group that did the surgery
benefited.
Long term | G Multilayer Blinding not informed. Participants: 500 patients.
results of | O bandage Segment time: 3 years. Confidence interval: 95%.
compression | H (258 Inclusion  criteria:  having venous ulcers.
therapy B patients) Exclusion: ABI <0.85, does not have superficial
alone versus | L" blood reflux, have deep wvein occlusion.
compression X RESULTS: The group that made the MOST
plus surgery | et compression surgery had 93% of ulcers healed
in  chronic | al, Multilayer within three years, compared to 89% of healed | A A
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Venous
ulceration
(ESCHAR):
randomized
controlled
trial

~NOoO OoOnN

Bandage
MORE
surgery (242
patients)

ulcers in compression therapy group multilayer (p
= 0.73) were not statistically significant difference.
The recurrence of ulcer after 4 years was 56% in
the multilayer compression group and 31% in the
further compression surgery group (p <0.01).
CONCLUSION: no more surgery compression
increases the healing rate, but decreases the
recurrence of ulcer.

Legend:* Category: correct randomization; Category B: randomized, but no description of the process

** Grade of recommendation: systematic reviews of ECR and ECR with quality;

Grade of

recommendation: a systematic review of cohort studies, cohort studies, RCTS with inferior quality;
outcome research, ecological studies and case-control studies.

Category 4: 4 layers elastic bandage versus simple bandage

Table 4. Articles that compare compression therapy and simple bandage; Brazil,
2015.
N | Title Aut | Evaluated Main results Categ | Grade
hor | Technologie ory* | of
S S Recom
mendat
ion**
Randomized | O’ | 4 layers | Blinding not informed. Participants: 200 patients.
clinical trial | B bandage Follow up: 12 weeks. This study had 80% power
and R (4LB) — 100 | to detect a 20% difference in rate of healing with a
economics I 95% confidence interval. Inclusion criteria: having
analysis of | E X venous ulcers, ABI >0,9. Exclusion: Deep venous
four-layer N thrombosis, diabetes mellitus, rheumatoid arthritis.
1 compression Usual RESULTS: 54% of ulcers healed in three months | A A
bandaging et Treatment— | in the test group (4LB); 34% in the control group
for wvenous | al, | 100 patients | (usual care) - (P <0.001). The use of 4 layers
ulcers® - bandage healed 80% more than the usual
2 treatment, that does not include compression
0 therapy. The study showed that treatment with 4
0 layers bandage is effective in the treatment of
3 venous ulcers (p=0.006). The cost was also
evaluated, with 63% of participants who used the 4
layers bandage needed treatment at home,
compared to 72% in the usual care group.
Although the cost of 4LB be higher, this difference
was not reflected in average when measured at the
end of treatment (where the ulcer closes), it is
statistically more advantageous to use the 4LB
than usual treatment - p=0.040. CONCLUSION:
The difference in healing time between the 2
groups influences the cost of treatment, reducing
material costs and human (such as nursing visits)
for participants who used the bandage 4 layers.
Health- C 4 layers | Blinding not informed. Participants: 200 patients.
related L bandage Follow up: 12 weeks. This study had 80% power
quality of | A (4LB) to detect a 20% difference in rate of healing with a
life  during | R 95% confidence interval. Inclusion criteria: having
four-layer K X venous ulcers, ABI>0,9. Exclusion: deep venous
compression | E thrombosis, diabetes mellitus, rheumatoid arthritis.
bandaging - Usual RESULTS: At 6 weeks, 15 ulcers of the test group
for venous | M treatment (4LB) had healed and 5 in the control group (usual
ulcer @] care). At the end of the period, the 4LB group
disease: a | L improved the ability to perform physical activity
randomized | O and social interaction (31.25% and 18.2% | A A
2 controlled N respectively (p=0.006) CONCLUSION: The ulcer
trial®? B healing improved patient relationship, complaints
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Y of pain, depression and hostility. The 4 layers
bandage assists in healing of ulcers and

et significantly improving the quality of life for

al, patients during treatment.

2

0

0

5

Legend:* Category: correct randomization; Category B: randomized, but no description of the process.
** Grade of recommendation: systematic reviews of RCTS and RCTs with quality; Grade of
recommendation: a systematic review of cohort studies, cohort studies, RCTS with inferior quality;
outcome research, ecological studies and case-control studies.

The tables 1, 2, 3 and 4 presented the main findings in the studies evaluated in this
review, the category to which it was allocated and the degree of recommendation.

DISCUSSION

The systematic search for articles that relate the theme compression therapy and
venous ulcer resulted initially in a range of European papers. The United Kingdom was
the country with the highest prevalence studies, reflecting the advancement of
research in relation to the assessed therapy. In all studies there was description of
activities involving medical and nursing staff trained to apply the bandages; even
though this fact it is not reflected in the authorship of the articles. Thus, the main
objective of the professionals who care for wounds are healing, it therefore requires
technical and scientific knowledge of the professional who will perform the indication
and application of compression therapy, and patient follow-up®©?.

Only randomized controlled trials were included in this review. When analyzing the
classification of the articles included in the systematic review, it is noted that four were
classified in category B, indicating that they were randomized controlled trials;
however, did not describe how the allocation process was done. Yet, this fact does not
alter the validity of the results, or the grade of recommendation of the study, according
to an evaluation of the Oxford scale, received grade A recommendation, except for
one study that received recommendation grade B (Moody V). This study failed to
methodological description, despite reporting that it is a randomized study there is no
detailed description of how the allocation was made, and does not inform the exclusion
criteria and not use a confidence interval.

Category 1 - Analyzing the use of inelastic and elastic bandage

Studies of Hendricks® and Koksal¥ had opposite results in the first was better
healing rate in a shorter time in the group treated with Unna’s Boot. In the second,
found improved healing rate in use of the compressive stocking, in addition, has
reported increased pain using the Unna's Boot (p <0.001), a finding with statistical
relevance. However, two studies showed opposite results to the Koksal™, where they
found a pain improvement in patients in use of Unna’s " @ 39 The study of
Blecken®™ found the opposite results of Iglesias®™® and Nelson-a®”, he found
improvement in favor of the inelastic bandage. Although this study has a sample of
only 12 patients, they had ulcers on both legs, thus enabling each ulcer were the
control of the other.
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The remainder of the studies (Scriven™®, Frank™® and Mosti®") did not find statistical
differences between the inelastic bandage and therapy using the multilayer. However,
the study by Frank™ assessed other variables regarding the quality of life and the
results showed an improvement in quality of sleep and social interaction when patients
were using the bandage of 4 layers. Recent studies point out that the use of multilayer
bandage, as the bandage of 4 layers, provide comfort and convenience that inelastic
bandages as they can stay up to seven days before the next exchange, corroborating
the results of Frank>*®. These factors contribute to the improvement in the quality of
life of patients living with these ulcers for a long time. In addition, a systematic review
published in 2009 found that the use of bandage layers 4 is more advantageous than
the cost/effectiveness of the inelastic bandage®.

The inelastic bandage when compared to other bandages and/or compression
stockings, as in studies of Gould®, Moody®, Meyer-a“?, Junger-a®, Taradaj*® and
Brizzio®? are discrete advantages in favor of the use of stockings. The main results
targeted by the authors were further reducing the surface of ulcers; does not require
skilled practitioner, thus facilitating the daily life of the patients and improvement of
pain. A review of literature brought as a result studies which claim that the use of
inelastic bandage is only effective in the healing of venous ulcers if it is able to contain
the irritation®®. However this same review concluded that further study is needed to
assess what are the ideal parameters for the best indication of elastic or inelastic
bandage®®.

However, apparently there are more advantages when considering the use of elastic
stockings over the inelastic bandage; however, the evidence is not very strong, as
results were contradictory. The choice of treatment will depend on the evaluation and
skill / knowledge of the nurse/practitioner involved in the process®®.

Category 2 - Analyzing the different types of elastic bandage

The Meyer-b study®® compared the 4-layer bandage with 3LB. As a result, the authors
obtained better healing rates when using 3-layer banding. Nelson-b study®®, however,
obtained better healing with the use of 4-layer bandage compared to single bandage.
Moffat-a®® also found better healing rates with 4-layer banding compared to 2-layer
banding, and offered a lower final cost of treatment. However, a few years later, the
same author conducted another study comparing the same therapies, but found
results favorable to the 2-layer bandage in relation to the patient's comfort. The 2-layer
bandage is less slippery and contributes to the comfort and improvement of patients'
quality of life.

The studies of Milic-b and c®®?® and Junger-b®” evaluate the effectiveness of
compression stockings. As a result, the use of compression stockings helps to heal
when compared to the use of simple bandages or medium compression bandages.
However, the studies emphasize that when it comes to patients with calf
circumference >38cm, the healing rate is better when using two compression
bandages plus half compression. Another review has shown that the use of elastic
stockings in the treatment of venous ulcers is more efficient in relation to healing rates
and pain improvement than the use of bandages®”. Others also concluded that the
use of elastic stockings is better tolerated by the patient, besides reducing the cost
with specialized labor, since it can be put by the person himself®” *®. However, the
indication of the best elastic bandage/stocking should be made after careful
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consideration by the professional, taking into account various aspects such as leg
circumference, tolerability and patient comfort®?.

Category 3 - Analyzing the use of multilayer compression bandage versus
multilayer compressive plus surgery

In this category, two articles were included (Barwell® and Gohel-b®%, which obtained
similar results, there are no differences between the statistics in relation to healing
therapies. However, there was a reduction of recurrence of ulcers in the group that
underwent the surgery. The surgical treatment of venous ulcer can be directed to the
correction of venous hypertension or the treatment itself of ulceration. Among surgical
interventions for the cause of venous hypertension have sclerotherapy, ligation or
removal of the affected vein. It was not confirmed that the venous interventions will
result in acceleration of the healing process of injury, however it is known that in such
patients there will be lower rate of recurrence of injury. Therefore, it seems that by the
time the surgery for reflux and correction of the obstruction is essential only for the
prevention of recurrence of ulcers®®4%,

Category 4 - Analyzing 4 layers elastic bandages versus usual treatment

Two studies were included in this category (O'Brien®” and Clarke-Moloney®®?. Both
had similar results, with the compression seems to be more effective than no
compression when it comes to the treatment of venous ulcers, both in improved
healing and in the improvement of quality of life. So corroborating with research,
another systematic review concluded that the use of compression therapy is
significantly more efficient than not using the same®®. Treatment of venous ulcers is
focused on the need to reverse the venous pressure at the level of the superficial
veins of the lower extremities. The graduated compression therapy assists the fluids of
the interstitial spaces back into the vascular and lymphatic system®. Therefore, the
compression therapy improves the rate of healing of venous ulcers compared with
treatments that do not include compression®*4%),

CONCLUSION

Venous ulcers are a growing problem in the world every day, taking the research to
suggest new therapies to aid in the treatment of these ulcers. However, both
preventive actions and therapies should be performed by a multidisciplinary team, in
which the nurse has important role in the evaluation and decision-making regarding
the choice of products for dressings and bandages for compression.

Were found favorable results for compression therapy in the two articles that evaluated
the therapy with the usual treatment. Treatment of venous leg ulcers using some kind
of compression is more effective than no compression when considering healing rates.
However, it was not possible to recommend a specific type of compression therapy,
this decision should be made individually, considering the aspects of the particular
patient, respecting their needs and offering the best possible treatment. To better to
base those choices, nursing practice is increasingly guided the precepts of clinical
practice based on evidence, systematic review of studies guide this decision.
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