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Graduated compression stockings as a prophylactic measure in
venous thromboembolism and edema of lower limbs triggered
by air travel: a systematic review of clinical trials

Meias elasticas de compressdo graduada como medida profildtica de
tromboembolismo venoso e edema de membros inferiores desencadeados por viagens
aéreas: uma revisdo sistemdtica de ensaios clinicos

Lorenna Ferreira da Silva' @, Melissa Stephane Roberta Porto' @, Albert Bacelar de Sousa' @,
Katia de Miranda Avena'

Abstract

The increase in duration and frequency of flights has led to an increase in the prevalence of venous thromboembolism
among airline passengers. This study assesses the efficacy of graduated compression stockings for prevention of venous
thromboembolism triggered by flights lasting more than 3 hours. The design is a systematic review of clinical trials.
The methodological quality of studies and the level of scientific evidence were evaluated using the Consolidated
Standards of Reporting Trials and Grading of Recommendations Assessment, Development and Evaluation standards.
A total of 34 articles were identified, but only eight met the eligibility criteria. The outcomes incidence of venous
thromboembolism and edema were assessed in 2,022 and 1,311 passengers, respectively. The studies presented high
quality evidence demonstrating prevention of edema and moderate quality evidence of reduced incidence of venous
thromboembolism associated with wearing graduated compression stockings during flights.
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Resumo

Com o aumento da duragao e frequéncia das viagens aéreas, observou-se um aumento da prevaléncia de
tromboembolismo venoso nos passageiros. Este estudo avaliou a eficacia do uso de meias elasticas de compressdo
graduada para a prevencdo de tromboembolismo venoso desencadeado por viagens aéreas com duragido maior que
3 horas de voo. Trata-se de uma revisdo sistematica de ensaios clinicos. A qualidade metodologica dos estudos e o nivel
de evidéncia cientifica foram avaliados pelo Consolidated Standards of Reporting Trials e Grading of Recommendations
Assessment, Development and Evaluation. Foram identificados 34 artigos, entretanto apenas oito atenderam aos critérios
de elegibilidade. Os desfechos incidéncia de tromboembolismo venoso e edema foram avaliados em 2.022 e 1311
passageiros, respectivamente. Os estudos demonstraram evidéncias de alta qualidade para a prevencao de edema e
de moderada qualidade para a redugdo da incidéncia de tromboembolismo venoso com o uso de meias elasticas de
compressdo graduada durante viagens aéreas.

Palavras-chave: embolia pulmonar; viagens aéreas; meias compressivas; trombose venosa; prevengéo de doengas;
seguranca do paciente.
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INTRODUCTION

Air travel is one of the most widely used forms of
transport, carrying billions of people per year globally.
Over the last decade, the number of journeys made by
air rose constantly, in line with increasing numbers of
flights offered; and more people are therefore traveling
by air. Studies show that 3.8 billion people travel by
air annually and that 300 million of them take long-
duration flights, ! thereby increasing the risk of diseases
associated with flights lasting more than 3 hours, the
most important of which are deep venous thrombosis
(DVT) and pulmonary thromboembolism (PTE).*

Both DVT and PTE are part of the spectrum of
a single disease: venous thromboembolism (VTE).
DVT primarily occurs in the lower limbs, caused by
coagula that form in the deep vein system. When one
of these coagula becomes detached, it travels to the
right cardiac chambers and then to the pulmonary
circulation, causing reduction or cessation of blood
flow to pulmonary segments. This characterizes PTE,
which can manifest with presentations including
dyspnea, pleural pain, and hemoptysis. VTE can
also cause chronic complications, such as pulmonary
hypertension and postthrombotic syndrome.>’

According to Virchow’s triad,’ three factors can
contribute to development of VTE, in isolation or in
conjunction: blood flow stasis, hypercoagulability,
and endothelial injury.®® The global rate of flight-
related PTE is still relatively low, with an incidence of
3.2 cases/1,000 people/year. This incidence is around
3.2 times greater than in the healthy population that
does not travel by air.!® Moreover, the risk of PTE
development can also double on flights lasting more
than 8 hours and increases 26% for every extra 2 hours
of duration.! The risk of severe PTE is illustrated by
an incidence of approximately 0.4 cases per million
passengers.'?

Development of VTE during flights has been
primarily associated with temporary lower limb
immobility caused by remaining sitting for extended
periods, increasing venous stasis and reducing blood
flow to the deep and superficial veins of the lower
limbs.'? Other factors include diseases or conditions
that predispose to formation of DVT or PTE, such
as prior history of VTE and thrombophilias, among
others.’

Graduated compression stockings (GCS) constitute
a non-pharmacological method for reducing the
risk of VTE in cases in which there is prolonged
immobility, because they reduce venous stasis by
increasing venous blood flow in the lower limbs."
In view of the increasing frequency of air travel and
the consequent increased risk of VTE development,
studies have been conducted to attempt to identify safe
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and effective prophylactic measures. In this context,
one possible strategy for prevention of these diseases
is wearing GCS during flights.

Edema is another relevant occurrence on long-
duration flights, affecting both patients with venous
diseases and healthy people. Studies have shown that
edema can be observed in almost all people who fly
for more than 7 hours, occurring in around 97% of
passengers and being more evident in patients with
chronic venous disease.'

In view of the above, the objective of this article is
to identify the existing scientific evidence on wearing
GCS during flights as a prophylactic measure against
VTE and formation of edema in the lower limbs.

METHODS

A systematic review of the literature was conducted
according to the following logical sequence: 1) definition
of the research question using the PICOT strategy (Patient
or Problem, Intervention, Control or Comparison,
Outcomes); 2) identification of databases for study
selection; 3) definition of inclusion and exclusion
criteria; and 4) evaluation of the methodological
quality of the articles identified.

Since this is a study of secondary data available in the
published literature, with no primary experimentation
on human beings, submission to a Research Ethics
Committee was waived.

Search strategy

The research question defined to guide the search
strategy was: “Is wearing GCS during flights an
effective prophylactic measure to protect against
development of VTE and edema of the lower limbs?”’
Scientific articles were identified by searching the
PubMed and Biblioteca Virtual de Saude platforms.
Using standard health descriptors (DECs and MeSH),
the following keywords (and their equivalents in
Portuguese) were chosen: “Pulmonary embolism”,
“Air travel”, “Stockings, Compression”. These
keywords were combined as follows for PubMed:
“Pulmonary embolism” AND “Air travel” AND
“Stockings, Compression”. This search strategy was
then adapted to suit the Biblioteca Virtual de Satude.
The last update was on April 30, 2020.

As an intentional strategy, more comprehensive
terms were used initially, with the aim of identifying
a large number of studies and thereby minimize the
chances of missing an important article in the search.
A manual search was also performed of the lists of
references in the original list of studies identified,
with the objective of identifying relevant studies
that met the eligibility criteria, but which for some
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reason had not been returned in the results of the
search strategy chosen.

Eligibility criteria

No restrictions were imposed in terms of date or
language of publication. Since the study is a systematic
review of randomized clinical trials, books, book
chapters, editorials, narrative and systematic reviews,
and other types of texts that do not go through the
rigorous peer review process to which scientific
articles are subjected were all excluded. Duplicated
texts indexed in more than one database were also
excluded.

Data collection, classification, and evaluation
of study quality

The incidence of asymptomatic/symptomatic
VTE and presence of edema in the lower limbs
when wearing or not wearing GCS on flights were
defined as the variables of interest to be reviewed in
the study. The bibliographic data were collected from
February 1 to April 30 of 2020. After identification,
studies were subjected to critical assessment. This
step consisted of reading and analysis of the titles and
abstracts, conducted by two independent reviewers.
In this step, studies were excluded that did not fit
the objectives of the systematic review. After this
initial screening, the next step consisted of reading
the full texts of studies, leading to exclusion of some
texts that were not judged to be reliable (for issues
of methodology, randomization, conflicts of interest,
and other factors). Finally, the studies were organized
in a table in order to present their principal details,
facilitating a descriptive and critical analysis of the
results reported by their authors.

Methodological quality of studies was evaluated
according to the Consolidated Standards of Reporting
Trials (CONSORT)," a checklist comprising 25 items
to provide an assessment of the methods, analysis,
and validity of the results presented in the randomized
clinical trials included in the review. The Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) system was used to classify
the quality of scientific evidence and strength of
recommendations.'® The GRADE system assesses
the quality of evidence for each outcome analyzed,
classifying it at one of four levels: high, moderate,
low, or very low. The evidence level is determined
by considering the following factors: study design;
methodological limitations (risk of bias); inconsistencies;
indirect evidence; imprecision; publication bias;
effect size; dose-response gradient; and residual
confounding factors.
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RESULTS

A total of 34 articles were identified, 14 of which
were excluded after reading the titles. One of the 20
articles remaining was excluded for not meeting the
eligibility criteria after reading the abstracts. The
remaining 19 articles were selected for reading of the
full text. Another 11 texts were excluded after reading
the full text, also for not meeting eligibility criteria.
The final sample therefore comprised eight articles.

Figure 1 shows the flow diagram illustrating the
number of articles found and selected after application
of inclusion and exclusion criteria. After the articles
had been selected, the basic characteristics of the
eight eligible studies were listed in Tables 1 and 2,
facilitating a descriptive and critical analysis of the
results presented by their authors. Table 3 contains the
results of assessment of the methodological quality
of the randomized clinical trials using the CONSORT
instrument, considering their methods and analysis
and the validity of the results presented. The quality
of evidence for the outcomes assessed by the studies
included in the systematic review is presented in
Table 4. After analysis using the GRADE system, it
was observed that there is a high/moderate degree
of confidence in the effects estimated, but future
randomized clinical trials may change confidence
in the estimate of the effect.

DISCUSSION

The objective of this review is to identify what
evidence exists demonstrating the benefits of wearing
GCS during long-duration flights for reducing the
incidence of VTE and edema in the lower limbs.
Although the incidence of DVT in the general
population is low, it is increasing significantly and
is even higher in patients considered at high risk,
varying from 4 to 10%, so prophylaxis is therefore
recommended.!”

GCS are considered a VTE prevention method with
fewer side effects than drug-based prophylaxis.!*!®
According to some studies, there is a statistically
significant effect in people who wear GCS compared
to those who do not, reducing the risk of DVT by
approximately 90%.%

The most common sign of DVT in the lower limbs
is edema, observed in people who travel by air for
more than 2 to 4 hours, because of restricted movement
and immobility. This sign may be exacerbated in
patients with diseases such as chronic venous disease,
diabetic microangiopathy, and heart failure, and is
very often ignored, to the extent that the passengers
themselves consider it normal after spending several
hours seated.!”?
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Figure 1. Flow diagram illustrating article selection.

Because of this, prophylactic measures intended
to mitigate the risk of VTE have been studied,
aiming to reduce the occurrence of adverse effects.
The present systematic review identified studies that
report reduced incidence of VTE when wearing GCS
compared to when not wearing them, with quality
of evidence that can be considered moderate. This
non-pharmacological measure is associated with
improved venous hemodynamics in the limb, as
shown by measurement of peak systolic velocity,
mean flow volume, and total flow volume in the
popliteal vein. The studies reviewed indicate that the
velocity of blood flow in the lower limbs is increased
by around 0.35 cm/s. '

It is important to point out that interpretation of
this outcome could be limited by the impossibility of
blinding the ultrasound operator during examination
of the popliteal vein, after allocation of participants.
The results obtained nevertheless suggest increased
venous blood flow in the lower limbs when wearing
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GCS, which is a useful strategy for reduction of
VTE risk both in healthy patients and in those with
chronic venous disease.'*!” Studies have demonstrated
that formation of thrombi may be attenuated when
wearing GCS, by the increased perivascular pressure
and by reducing tissue factor contact, even in people
at low-medium risk of DVT.!821.2¢

Some studies have also reported evidence that
edema is very common and is observed in almost
all people who undertake long-duration flights, even
those who are healthy. It was demonstrated that even
small quantitative increases in ankle circumference
could be associated with perceptions of lower limb
edema and complaints of pain and discomfort and that
wearing GCS can impede its development. Studies
also indicate that edema tends to increase as the
duration of the flight increases,'®!*?* although more
recent studies have already found this outcome on
shorter flights, of up to 3 hours’ duration, which can
also increase the risk of VTE, since edema can very
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Compression stockings on flights: a review

Table 2. Details of the results reported by the randomized clinical trials included in the systematic review.

Outcome
Author (year) - Other results
DVT/PTE prophylaxis
Scurr et al. After the flights, 12 passengers who had not worn GCS 14 (7%) of the 200 participants were heterozygous for factor V
(2001)"” developed symptomless DVT in the calf that was detected in  Leiden (n = 11) or prothrombin (n = 4) gene mutations.
duplex ultrasonographic examinations (10%; 95% confidence  One person who had both genetic mutations had an episode
interval [Cl] 4.8-16.0%]. None of the 115 passengers (95%Cl of thrombophlebitis.
0-3.2%) who did wear GCS exhibited DVT. Four people Two passengers with symptomless DVT were factor V Leiden
who did wear GCS developed superficial thrombophlebitis positive.
1, 1 0/ . - 0,
of varicose veins (3% 1.0 0'8/?)' None of the COPFrOI group Complete blood count, platelet counts, and D-dimer assays
members developed superficial thrombophlebitis (1%; 0-3%,). . . . )
did not provide prognostic information.
Only two passengers took medications, in addition to their
usual medications.
Belcaroetal.  PART I: GCS group: none of the participants had DVT or PART I: Edema: After the flight, edema scores were 6.74+3.1
(2002)" superficial thromboses. Control group: 4 (2.2%) had DVT (2 in the control group, compared to 2.16+1.1 in the GCS group,

Cesarone et al.
(2003)"

Cesarone et al.
(2003)

popliteal and 2 in proximal tibial veins). In total, 3.35% (n = 6)
subjects had a thrombotic event (p < 0.002).

PART II: GCS group: none of the participants had DVT or
superficial thromboses. Control group: 3 had DVT and 3
had superficial vein thromboses (SVT). In total, 4.2% (n = 6)
subjects had a thrombotic event (p < 0.02).

PART I: None of the participants had DVT or superficial
thromboses in the stockings group or the control group.

PART IIl: No DVT were observed in the stockings group. In the
control group, two individuals had popliteal DVT (limited,
length > 2 cm, asymptomatic) and two had superficial
thrombosis (thrombi in one of the long branches of the
saphenous vein, both below the knee), with p < 0.02. Four
individuals (6%) in the control group exhibited thrombotic
events. The incidence of DVT was 3%.

Overview: Considering DVT, the difference between control
and treatment groups was significant (p < 0.05) - 2/138 =
1.44% vs.0/138 = 0%.

PART I: None of the 97 control group subjects who completed
the study had DVT or superficial thrombosis.

PART II: None of the GCS group participants had deep or
superficial thrombosis. No thrombotic events were observed
in any of the 71 control group members who completed the
study.

2.9 times lower than in the control group (p < 0.005). Around
80% of the individuals in the control group had increases

in ankle circumference and volume that was evident on
examination and associated with some degree of discomfort.

PART II: Edema: After the flight, edema scores were 8.08+2.9 in
the control group, compared to 2.56+1.56 in the GCS group,
with p < 0.05.

PART I: Edema: After the flight, edema scores were 6.9+2.0 in
the control group, compared to 2.3+1.0, in the GCS group,
three times lower than in the control group (p < 0.05). At
least 89% of the individuals in the control group had increases
in ankle circumference and volume that were evident on
examination and associated with some degree of discomfort.
Control of edema with GCS was clear, considering both
parametric (circumference and volume) and nonparametric
(analog scale) data.

PART II: Edema: After the flight, edema scores were 7.94+2.0 in
the control group, compared to 3.3+1.2 in the GCS group. In
the GCS group, the hourly increase in score was 0.17 on 7-hour
flights and 0.19 on 11-hour flights, compared with 0.82 and 0.63
in control group (on flights lasting 7 and 11 hours, respectively).
In the GCS group, edema scores were 3.2+0.8 at enrollment

and 6.2+1.4 after the 7-hour flight. In the control group, scores
were 3.0+0.9 at enrollment and 9.6+0.2 at the end of the flight
(p < 0.05).

PART I: Edema levels at enrollment were comparable in both
groups. After the flight, edema scores were 6.4+1.3 in the
control group, compared to 2.4+1.0 in the GCS group, 2.6 times
lower than in the control group (p < 0.05). In the control group,
83% of the subjects had increases in ankle circumference and
volume that was evident on examination and associated with
some degree of discomfort.

PART II: Edema levels at enrollment were comparable in both
groups (1.1). After the flight, edema scores were 8.9+2.0 in

the control group, compared to 2.56+1.3 in the GCS group

(p < 0.05). Control of edema with GCS was clear, even after
11-hour flights, considering circumference, volume, and analog
scale lines. At the end of the flight, a limited quantity of edema
was observed in all subjects who wore GCS. Significant edema
was observed in those who did not wear GCS.

GCS = Graduated compression stockings; DVT = deep venous thrombosis; VTE = venous thromboembolism; PTE = pulmonary thromboembolism;
IQR = interquartile range.

Silva et al. ) Vasc Bras. 2021;20:e20200164. https://doi.org/10.1590/1677-5449.200164

8/12



Table 2. continued..

Compression stockings on flights: a review

Outcome
Author (year) - Other results
DVT/PTE prophylaxis
Belcaroetal.  In the treatment group, just one limited, distal, DVT was The intention-to-treat analysis detected 18 failures in the
(2003)™ observed (0.4 cm in length, soleus vein, 0.97%). In the control group (12 lost to follow-up + six thromboses), out
control group, six subjects (5.8%) had DVT and there wasno  of 114 individuals (15.6%), vs. eight failures (7.3%) in the
superficial thrombosis. The difference in DVT incidence was treatment group, with p < 0.05. All thrombotic events were
significant (p < 0.0025). totally asymptomatic. The three women who had thrombotic
events in the control group and the only case in the GCS
group had all been taking low dose oral contraceptives for at
least 12 months before the flight.
Hagan et al. When wearing GCS, there was a reduction in edema at the When wearing GCS, participants had a 60% improvement in
(2008)* ankle compared with not wearing GCS (mean difference: -0.19  their classification of leg pain at the end of the flight, a 50%
cm; 95%Cl, -0.33 to -0.065 cm; p = 0.012). improvement in their classification of leg discomfort, and 45%
improvement in their classification of leg edema. There was
also an 18% improvement in energy level, a 13% improvement
in alertness, and a 12% improvement in concentration
capacity.
Charlesetal. At 120 minutes, peak systolic velocity was 24% greater with The stocking was associated with a reduction in edema in the
(2011)" treatment, with a difference of 0.34 cm/s (95%Cl, 0.12 to 0.56,  leg, ankle and calf, suggesting a potential utility for edema of
p = 0.004). There was a reduction in the risk of VTE associated  the lower limbs, secondary to chronic venous insufficiency
with long-haul journeys. Peak systolic velocity was 0.35 cm/s  and lymphedema. Peak systolic velocity was also significantly
(95%Cl, 0.22 to 0.49, p < 0.001) greater when stockings were higher at 30 and 60 minutes when wearing stockings
worn. The overall difference between legs with and without compared with not wearing them. Mean flow velocity and
stockings for the calf circumference measurement at 120 total flow volume were greater at 60 and 120 minutes when
minutes was 7.9 mm (95%Cl, —13.3 to -2.4, p = 0.011). The wearing the stocking.
below-the-knee graduated compression stocking increased
venous blood flow in the lower limbs during prolonged
immobility in the sitting position.
Olsen et al. There was no significant difference for DVT/PTE. The difference in ankle circumference was 5 mm greater after
(2019)* the flight compared to before the flight, IQR = 0-9, p = 0.001.

Legs wearing GCS had a 2 mm median reduction in ankle
circumference (p = 0.004) during the flight, whereas legs
without GCS had an average increase of 2 mm (p = 0.01). The
difference between calf circumferences before and after the
flight was 5 mm, IQR = 1-12, p < 0.001. After the flight, legs
wearing compression stocking had a 3mm reduction in calf
circumference (p = 0.007), whereas calf circumference of legs
not wearing GCS increased by a median of 3 mm (p = 0.02).
Pain and Discomfort: There was no significant difference in pain
or discomfort in the legs after the flight compared with before
the flight. Although the visual analog pain scale did not increase
after the flight, there was an increase in the visual analog
discomfort scale of 1 mm in legs wearing GCS (p = 0.005).

GCS = Graduated compression stockings; DVT = deep venous thrombosis; VTE = venous thromboembolism; PTE = pulmonary thromboembolism;
IQR = interquartile range.

Table 3. Evaluation of the methodological quality of randomized clinical trials using the Consolidated Standards of Reporting
Trials (CONSORT) instrument.

Author (year)

CONSORT checklist items not fulfilled

Scurr et al. (2001)"

Belcaro et al. (2002)™®

Item 23: does not state registration number and name of trial registry;

Item 24: does not state where the full trial protocol can be accessed.

Item 8a: does not describe the method used to generate the random allocation sequence

Item 8b: does not describe type of randomization and details of any restriction;

Item 11a and 11b: does not describe who was blinded after assignment to interventions and how;

Item 15: does not have a table showing baseline demographic and clinical characteristics for each group;

Item 17a: does not report the confidence interval;

Item 20: does not state trial limitations, addressing sources of potential bias, imprecision, and, if relevant,

multiplicity of analyses.
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Table 3. Continued...

Author (year) CONSORT checklist items not fulfilled

Belcaro et al. (2003)" Item 1 a: not identified as randomized clinical trial in the title;
Item 8b: does not describe type of randomization;
Item 9: does not describe the mechanism used to implement the random allocation sequence;

Item 10: does not state who generated the random allocation sequence, who enrolled participants, and
who assigned participants to interventions;

Item 11a and 11b: does not describe if there was blinding and who was blinded after assignment to
interventions and how;
Item 17a: does not report the confidence interval, only the p value;
Item 24: does not state where the full trial protocol can be accessed.
Cesarone et al. (2003)" Item 1a: not identified as randomized clinical trial in the title;
Item 3a: does not describe trial design (parallel, factorial, etc.);
Item 8b: does not state type of randomization;
Item 9: does not describe the mechanism used to implement the random allocation sequence;

Item 10: does not state who generated the random allocation sequence, who enrolled participants, and
who assigned participants to interventions;
Item 11a and 11b: does not state if there was blinding after assignment to interventions;
Item 17a: does not report the confidence interval, only the p value;
Item 17b: does not present both absolute and relative effect sizes, only p values ;
Item 24: does not state where the full trial protocol can be accessed;
Cesarone et al. (2003)* Item 3a: does not describe trial design (parallel, factorial, etc.);
Item 8b: does not describe type of randomization and details of any restriction ;

Item 9: does not describe the mechanism used to implement the random allocation sequence,
describing any steps taken to conceal the sequence;

Item 10: does not state who generated the random allocation sequence, who enrolled participants, and
who assigned participants to interventions.

Hagan et al. (2008)*' Item 9: does not describe the mechanism used to implement the random allocation sequence,

describing any steps taken to conceal the sequence until interventions were assigned;
Item 11a and 11b: not applicable to the study;

Item 12b: does not show methods used for additional analyses, such as subgroup analyses and adjusted
analyses;
Item 14b: does not state why the trial ended or was stopped;
Item 17b: not applicable to the study.
Charles et al. (2011)™ Item 3a: does not describe the trial design;
Item 11a and 11b: does not specify blinding;
Item 14a: does not define dates of periods of recruitment and follow-up;
Item 23: does not state registration number and name of trial registry;
Item 24: does not state where the full trial protocol can be accessed.

Olsen et al. (2019)* None — the study fulfilled all items proposed in the CONSORT checklist.

Table 4. Quality of evidence for the outcomes assessed.

Outcome N° of participants in studies Quality of evidence (GRADE)
Edema 1,311 High
Incidence of DVT/PTE 2,022 Moderate

GRADE = Crading of Recommendations Assessment, Development and Evaluation; DVT = deep venous thrombosis; PTE = pulmonary thromboembolism.

often supervene VTE events and is their most common
sign. Recently, Olsen et al.?2 observed a reduction in
lower limb edema associated with wearing GCS in a
sample of young healthy individuals. In that study,
age was considered a major risk factor for edema
formation and, consequently, there could be greater
benefit from wearing GCS.?

The studies did not demonstrate significant
differences in pain or discomfort on short-duration
flights, comparing lower limbs wearing or not wearing
GCS. They only found a discrete increase in discomfort,
measured using a visual analog pain scale, of 1 mm
in legs wearing GCS, which may not be a relevant
fact. This discomfort may be related to the age of
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the participants, since they were young and may not
have been used to wearing GCS, and also may be
linked to the pressure exerted by the stockings, with
no direct relationship with edema.? In view of this,
it is suggested that future studies should investigate
the association between pain and discomfort related
to lower limb edema on short-duration journeys.

It is valid to compare the study conducted with
shorter-duration flights (3 hours) with those conducted
with longer-duration flights (exceeding 5 hours). It
was found that on shorter-duration flights, there was a
greater difference in reduction of ankle circumference
after wearing GCS and little difference in terms of
improvement in pain and discomfort.”> On the longer-
duration flights, a smaller difference was observed
in reduction of ankle circumference after wearing
GCS, but there was a significant difference in terms
of improvement in pain and discomfort.?' In addition
to flight duration, which exerts a direct influence on
ankle circumference measurements, the age of the
passengers could have contributed to these findings,
since older participants might be more sensitive to
formation of edema or less sensitive to the compression
exerted by the GCS.>'?? It was also observed that
regardless of whether or not GCS were worn, some
studies included recommendations such as performing
exercises during flights, dietary suggestions (such
as encouraging drinking of water and avoidance of
salty foods), and reducing the volume of on-board
baggage to maintain legroom,?* which may also have
contributed to reducing DVT and edema.

Certain limitations of the studies selected were
observed, such as having been conducted in controlled
research environments and with healthy participants,
resulting in findings that may not be generalizable to
people with venous or arterial disease or different body
habits.?! It is therefore suggested that future studies
investigate the effect of GCS on lower limb edema
in passengers at increased risk of edema formation
(advanced age, venous diseases) and on reduction of
VTE incidence in flights lasting less than 4 hours.
This statement is further reinforced by the fact that the
participants in the study by Olsen et al.> were young,
which could limit the external validity of the results
when older passengers and those with comorbidities
are considered. Since age is a risk factor for lower limb
edema,?? older passengers have more pronounced
edema and, consequently, gain greater benefit from
wearing GCS, even during short-duration flights.?
Moreover, it is valid to point out that assessment of
VTE occurrence demands a larger number of subjects
and more prolonged observations, which could possibly
have made it less likely that its incidence would have
been recorded in the studies selected.'®
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Compression stockings on flights: a review

CONCLUSIONS

This systematic review demonstrates that there
is high quality scientific evidence for prevention of
edema and moderate quality evidence for reduction
of incidence of VTE by wearing GCS during long-
duration flights. Edema reduction was observed after
wearing GCS on flights with duration of 3 hours,
suggesting that passengers with lower limb edema,
experiencing pain or discomfort, would probably
benefit from wearing them. However, additional
randomized clinical trials are needed to investigate
the effect of wearing GCS on shorter duration flights
to determine whether they interfere in reduction of
VTE incidence and signs such as edema, pain, and
discomfort.
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Meias elasticas de compressao graduada como medida
profilatica de tromboembolismo venoso e edema de membros
inferiores desencadeados por viagens aéreas: uma revisao
sistematica de ensaios clinicos

Graduated compression stockings as a prophylactic measure in venous
thromboembolism and edema of lower limbs triggered by air travel: a systematic review
of clinical trials

Lorenna Ferreira da Silva' @, Melissa Stephane Roberta Porto' @, Albert Bacelar de Sousa' @,
Katia de Miranda Avena'

Resumo

Com o aumento da duragdo e frequéncia das viagens aéreas, observou-se um aumento da prevaléncia de
tromboembolismo venoso nos passageiros. Este estudo avaliou a eficacia do uso de meias elasticas de compressao
graduada para a prevengéo de tromboembolismo venoso desencadeado por viagens aéreas com duragdo maior que
3 horas de voo. Trata-se de uma revisao sistematica de ensaios clinicos. A qualidade metodoldgica dos estudos e o nivel
de evidéncia cientifica foram avaliados pelo Consolidated Standards of Reporting Trials e Grading of Recommendations
Assessment, Development and Evaluation. Foram identificados 34 artigos, entretanto apenas oito atenderam aos
critérios de elegibilidade. Os desfechos incidéncia de tromboembolismo venoso e edema foram avaliados em 2.022
e 1.311 passageiros, respectivamente. Os estudos demonstraram evidéncias de alta qualidade para a prevengao de
edema e de moderada qualidade para a redugéo da incidéncia de tromboembolismo venoso com o uso de meias
elasticas de compressao graduada durante viagens aéreas.

Palavras-chave: embolia pulmonar; viagens aéreas; meias compressivas; trombose venosa; prevengéo de doengas;
seguranca do paciente.

Abstract

The increase in duration and frequency of flights has led to an increase in the prevalence of venous thromboembolism
among airline passengers. This study assesses the efficacy of graduated compression stockings for prevention of venous
thromboembolism triggered by flights lasting more than 3 hours. The design is a systematic review of clinical trials.
The methodological quality of studies and the level of scientific evidence were evaluated using the Consolidated
Standards of Reporting Trials and Grading of Recommendations Assessment, Development and Evaluation standards.
A total of 34 articles were identified, but only eight met the eligibility criteria. The outcomes incidence of venous
thromboembolism and edema were assessed in 2,022 and 1,311 passengers, respectively. The studies presented high
quality evidence demonstrating prevention of edema and moderate quality evidence of reduced incidence of venous
thromboembolism associated with wearing graduated compression stockings during flights.

Keywords: pulmonary embolism; air travel; stockings; compression; venous thrombosis; disease prevention; patient safety.
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INTRODUCAO

Um dos meios de viagem mais utilizados
mundialmente ¢ o transporte aéreo, o qual conduz
bilhdes de pessoas por ano. Na tltima década, o nimero
de viagens aéreas vem aumentando constantemente
pelo incremento da quantidade de voos disponiveis;
portanto, mais pessoas estdo sendo transportadas.
Estudos demonstram que, por ano, 3,8 bilhdes de
pessoas viajam de avido e, dessas, 300 milhdes fazem
voos de duragéo prolongada', aumentando, assim,
o risco de doengas associadas a viagens aéreas com
duragdo maior que 3 horas, sendo a trombose venosa
profunda (TVP) e o tromboembolismo pulmonar
(TEP) as principais®.

ATVP e o TEP fazem parte do espectro da mesma
doenga: o tromboembolismo venoso (TEV). ATVP
ocorre principalmente nos membros inferiores (MMII)
a partir de coagulos que se formam no sistema venoso
profundo. Quando um desses coagulos se desprende,
alcanca as camaras cardiacas direita e, posteriormente,
a circulacdo pulmonar com redugdo ou cessagdo
do fluxo sanguineo em segmentos pulmonares,
caracterizando, assim, o TEP, e podendo gerar um
quadro de dispneia, dor pleuritica ¢ hemoptise. O TEV
pode levar também a complicagdes cronicas, como
hipertensao pulmonar e sindrome pos-trombotica®”.

Segundo a triade de Virchow?, trés fatores podem
contribuir, isoladamente ou em conjunto, para o
desenvolvimento de TEV: estase do fluxo sanguineo,
hipercoagulabilidade e lesdo endotelial®’. A ocorréncia
mundial de TEP relacionado a viagens aéreas ainda
¢ relativamente baixa, com uma incidéncia de 3,2
casos/1.000 pessoas/ano. Essa incidéncia ¢é cerca de
3,2 vezes maior que na populagdo saudavel que ndo
viaja por transporte aéreo'®. Além disso, o risco de
desenvolvimento de TEP também pode duplicar em
voos com mais de 8 horas de duracao e aumenta 26%
a cada 2 horas acrescidas na duragdo da viagem'’.
Considerando o risco de TEP grave, a incidéncia é de
aproximadamente 0,4 casos por milh&o de passageiros'>.

O desenvolvimento de TEV durante o voo tem sido
associado principalmente a imobilidade temporaria de
MMII pela permanéncia prolongada no assento, o que
aumenta a estase venosa e reduz o fluxo sanguineo
em veias profundas e superficiais dos MMII". Outros
fatores incluem doengas ou condi¢des que favorecam
a formacao de TVP ou TEP, como histéria de TEV
e trombofilias, entre outras.

As meias elasticas de compressdo graduada
(MECG) representam um método ndo farmacologico
para a reducdo do risco de TEV nos casos em que ha
imobilidade prolongada, pois reduzem a estase venosa
por aumentar o fluxo sanguineo venoso nos MMII".
Tendo em vista o aumento da frequéncia das viagens

Meias compressivas em viagens aéreas: uma revisao

adreas e, consequentemente, o risco aumentado para
o desenvolvimento de TEV, estudos vém buscando
encontrar medidas profilaticas que sejam eficientes e
seguras. Nesse contexto, uma das possiveis estratégias
para a prevencdo dessas doencas ¢ o uso de MECG
durante o voo.

A ocorréncia do edema também ¢ um aspecto
relevante em voos de longa duragdo, afetando tanto
pacientes com doencgas venosas quanto individuos
saudaveis. Estudos vém demonstrando que o edema
¢ observado em quase todos os individuos que voam
por mais de 7 horas, chegando a ocorrer em cerca
de 97% dos passageiros, sendo mais evidente em
pacientes com doenga venosa cronica'®.

Diante do exposto, o objetivo deste artigo é verificar
a existéncia de evidéncia cientifica quanto ao uso de
MECG durante viagens aéreas como medida profilatica
para TEV e formagao de edema de MMII.

METODOS

Foi realizada uma revisao sistematica da literatura
seguindo esta sequéncia logica: 1) elabora¢do da
pergunta de investigagdo, com base na estratégia
PICOT (Patient or Problem, Intervention, Control or
Comparison, Outcomes); 2) identificagdo das bases
de dados para a selecdo dos estudos; 3) definicao de
critérios de inclusdo e exclusdo; e 4) avaliagdo da
qualidade metodoldgica dos artigos identificados.

Como se trata de um estudo a partir de dados
secundarios provenientes da literatura, ndo envolvendo
experimentagdo primaria em seres humanos, foi
dispensada a submissdo ao Comité de Etica em Pesquisa.

Estratégia de busca

A pergunta de investigagdo que norteou a estratégia
de busca foi: “o0 uso de MECG durante viagens aéreas ¢
eficaz como medida profilatica para o desenvolvimento
de TEV e edema de MMII?”. O levantamento dos
artigos cientificos foi realizado nas plataformas
PubMed e Biblioteca Virtual de Saude. Com base
nos descritores em saide (DECs e MeSH), foram
estabelecidas como palavras-chave: “Pulmonary
embolism”, “Air travel”, “Stockings, Compression”
e seus correlatos na lingua portuguesa. O cruzamento
entre as palavras-chave foi realizado da seguinte
forma na PubMed: “Pulmonary embolism” AND
“Air travel” AND “Stockings, Compression”. Essa
estratégia de busca foi adaptada para a Biblioteca
Virtual de Satude. A ultima atualizagcdo ocorreu em
30 de abril de 2020.

De forma intencional, foram inicialmente empregados
termos mais amplos no intuito de identificar uma maior
quantidade de estudos e, assim, minimizar a chance
de que algum artigo importante pudesse ser excluido
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desse levantamento. Portanto, foi realizada a busca
manual de artigos através das listas de referéncia
dos estudos primarios incluidos, com o intuito de
identificar estudos relevantes que atendessem aos
critérios de elegibilidade, mas que, por algum motivo,
ndo tivessem sido identificados através da estratégia
de busca definida.

Critérios de elegibilidade

Nao foram impostas restricdes quanto a data de
publicagdo dos estudos nem quanto ao idioma das
publicagdes. Por se tratar de uma revisdo sistematica
de ensaios clinicos randomizados, foram excluidos
livros, capitulos de livros, editoriais, revisdes narrativas
e sistematicas, entre outros formatos de texto que ndo
tenham passado por rigoroso processo de avaliagao
por pares, como ocorre com os artigos cientificos.
Além disso, foram excluidos os textos encontrados
em duplicidade pela indexa¢ao em mais de uma base
de dados.

Coleta de dados, classificagao e avaliagao da
qualidade dos estudos

Aincidéncia de TEV assintomatico/sintomatico e
a presenca de edemas nos MMII com o uso ou ndo de
MECG durante viagens aéreas foram consideradas
como variaveis de interesse a serem revisadas por este
estudo. O levantamento dos dados bibliograficos foi
realizado de 1 de fevereiro a 30 de abril de 2020. Apds
a identificac¢do dos estudos, foi realizada a avaliagio
critica deles. Essa etapa consistiu na leitura e analise
dos titulos e resumos dos estudos identificados,
sendo realizada por dois revisores independentes.
Nesse momento, foram excluidos os estudos que
ndo atendiam a proposta desta revisdo sistematica.
Apds a triagem inicial, a etapa seguinte consistiu
na leitura integral dos estudos, o que possibilitou
que alguns textos fossem excluidos por ndo serem
considerados confiaveis (por questdes metodologicas,
de randomizacdo, conflitos de interesse, entre outros
fatores). Por ultimo, os estudos foram organizados em
uma tabela no intuito de apresentar suas principais
informagdes, facilitando a analise descritiva e critica
dos resultados obtidos pelos autores.

A qualidade metodologica dos estudos foi avaliada
através do Consolidated Standards of Reporting Trials
(CONSORT)'3, uma checklist composta por 25 itens,
permitindo que seja possivel entender os métodos, a
andlise e a validade dos resultados apresentados pelos
ensaios clinicos randomizados incluidos nesta revisao.
Para classificar a qualidade da evidéncia cientifica e
a forca das recomendagdes, foi utilizado o sistema
Grading of Recommendations Assessment, Development
and Evaluation (GRADE)'¢. No sistema GRADE, a
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qualidade da evidéncia ¢ avaliada para cada desfecho
analisado, sendo classificada em quatro niveis: alto,
moderado, baixo e muito baixo. Para determinar o
nivel da evidéncia e definir sua classifica¢do, foram
considerados seguintes fatores: delineamento do
estudo; limitagdes metodologicas (risco de viés);
inconsisténcias; evidéncias indiretas; imprecisio;
viés de publicacdo; magnitude de efeito; gradiente
dose-resposta; e fatores de confusao residuais.

RESULTADOS

Foram identificados 34 artigos, dos quais 14 foram
excluidos apos a leitura dos titulos. Dos 20 artigos
restantes, apos a leitura dos resumos, foi excluido
outro por ndo atender aos critérios de elegibilidade.
Sendo assim, 19 artigos foram selecionados para
leitura integral dos textos. Apos essa leitura, outros
11 textos foram excluidos por também ndo atenderem
aos critérios de elegibilidade. Dessa forma, a amostra
final foi composta por oito artigos.

A Figura 1 apresenta o fluxograma do numero de
artigos encontrados e selecionados apos a aplicag@o
dos critérios de inclusdo e exclusdo. Apds a seleg@o
dos artigos, as caracteristicas basicas dos oito estudos
elegiveis foram listadas nas Tabelas 1 ¢ 2, facilitando
a analise descritiva e critica dos resultados obtidos
pelos autores. A avaliagdo da qualidade metodologica
dos estudos realizada com o instrumento CONSORT
¢ apresentada na Tabela 3, considerando os métodos,
a andlise e a validade dos resultados apresentados
pelos ensaios clinicos randomizados incluidos nesta
revisdo. A avalia¢do da qualidade da evidéncia do
desfecho avaliado, considerando os estudos incluidos
nesta revisao sistematica, ¢ apresentada na Tabela 4.
Apos analise pelo sistema GRADE, observou-se que
ha confianca alta/moderada nos efeitos estimados;
entretanto, futuros ensaios clinicos randomizados
poderdo ser capazes de modificar a confianca na
estimativa de efeito.

DISCUSSAO

Esta revisdo tem o objetivo de verificar a existéncia
de evidéncias que comprovem os beneficios do uso
de MECG em viagens aéreas de longa durag@o na
redugdo da incidéncia de TEV e de edema de MMII.
Apesar da incidéncia de TVP na populagdo geral
ser baixa, ela vem aumentando significativamente
e torna-se ainda maior em pacientes considerados
de alto risco, variando de 4 a 10%, sendo, portanto,
aconselhada sua profilaxia'”.

As MECG sdo consideradas um método de
prevengdo de TEV com menos efeitos colaterais
quando comparadas a farmacoprofilaxia'>'®. De acordo
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[ Artigos identificados (n = 34)

PubMed Biblioteca Virtual
(n=12)

de Saude (n = 14)

Busca manual
(n=8)

Artigos excluidos apos a leitura
dos titulos (n = 14)

Duplicidade (n = 10)

(n=20)

Artigos selecionados para
leitura dos resumos

Artigos excluidos por nao
atenderem aos critérios de

incluséo e exclusédo
(n=1)

Reviséo sistematica (n = 2)
Revis&o narrativa (n = 2)

(n=19)

Artigos selecionados para
leitura na integra dos textos

Artigos excluidos por ndo
atenderem aos critérios de

inclusdo e exclusédo
(n=11)

para a revisdo
(n=8)

Artigos selecionados
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Figura 1. Fluxograma de selegéo dos artigos.

com alguns estudos, existe um efeito estatisticamente
significativo naqueles que usam MECG comparados
aos que ndo usam, reduzindo o risco de TVP em
aproximadamente 90%%.

O sinal mais comum da TVP de MMII é o edema,
observado em individuos que viajam por mais de
2 a 4 horas, por conta da restricdo de movimento
e imobilidade. Esse sinal pode ser exacerbado em
pacientes portadores de doengas, como doenga venosa
cronica, microangiopatia diabética e insuficiéncia
cardiaca, e ¢ muitas vezes negligenciado, chegando a
ser considerados normais pelos proprios passageiros
apds ficarem sentados por algumas horas!’%,

Por conta disso, medidas profilaticas no intuito de
mitigar o risco de TEV tém sido estudadas, buscando
reduzir a ocorréncia de efeitos adversos. A presente
revisdo sistematica identificou estudos que relatam
uma redugdo de incidéncia de TEV com o uso de

Silva et al. ) Vasc Bras. 2021;20:e20200164. https://doi.org/10.1590/1677-5449.200164

MECG comparado ao ndo uso, cuja qualidade da
evidéncia pode ser considerada moderada. Essa
medida ndo farmacoldgica esta associada a melhora
da hemodinamica venosa do membro, determinadas
por medidas do pico da velocidade sistolica, volume
médio de fluxo e volume de fluxo total na veia
poplitea. Os estudos revisados apontam aumento da
velocidade do fluxo sanguineo nos MMII em cerca
de 0,35 cm/s'*.

E importante ressaltar que a interpretacio desse
desfecho pode ter sido limitada pela impossibilidade
de cegar o sondgrafo durante o exame de ultrassom
da veia poplitea, apds alocagdo dos participantes.
Mesmo assim, os resultados obtidos sugerem aumento
do fluxo sanguineo venoso dos MMII com o uso
das MECG, sendo essa estratégia 1til na redugdo do
risco de TEV tanto em pacientes saudaveis quanto
naqueles com doenga venosa cronica'*!’. Estudos
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Tabela 2. Detalhamento dos resultados obtidos pelos ensaios clinicos randomizados incluidos na revisdo sistematica.

Autor (ano)

Desfecho

Profilaxia TVP/TEP

Outros resultados

Scurr et al.
(2001)”

Belcaro et al.
(2002)*

Cesarone et al.
(2003)"

Cesarone et al.
(2003)2

Belcaro et al.
(2003)*

Ap0s a viagem aérea, 12 passageiros que nao usavam
MECG desenvolveram TVP sem sinais na panturrilha,
que foram detectados no exame ultrassonografico
duplex [10%; intervalo de confianga (IC) 95%
4,8-16,0%]. Nenhum dos 115 passageiros (IC 0-3,2%)
que usavam MECG apresentaram TVP. Quatro pessoas
que usavam MECG desenvolveram tromboflebite
superficial em varizes (3%; 1,0-0,8%). Ninguém do
grupo controle desenvolveu tromboflebite superficial
(1%; 0-3%).

PARTE I: Grupo MECG: nenhum participante
apresentou TVP ou tromboses superficiais. Grupo
controle: 4 (2,2%) apresentaram TVP (2 poplitea e 2 em
veias tibiais proximais). No total, 3,35% (n = 6) sujeitos
apresentaram um evento trombético (p < 0,002).

PARTE II: Grupo MECG: nenhum apresentou TVP ou
tromboses superficiais. Grupo controle: 3 apresentaram
TVP e 3 tromboses de veias superficiais (SVT). No

total, 4,2% (n = 6) sujeitos apresentaram um evento
trombético (p < 0,02).

PARTE I: No grupo meia e no grupo controle,
nenhum dos participantes tiveram TVP ou tromboses
superficiais.

PARTE II: No grupo meia, nao foi observada TVP. No
grupo controle, dois individuos tiveram TVP poplitea
(limitado, > 2 cm de comprimento, assintomatico)

e dois tiveram trombose superficial (trombos em

um dos ramos longos veia safena, ambos abaixo do
joelho), com p < 0,02. Quatro individuos (6%) no grupo
controle apresentaram evento trombotico. A incidéncia
de TVP foi 3%.

Visédo global: Considerando a TVP, a diferenga entre o
grupo controle e tratamento foi significativa (p < 0,05)
-2/138 = 1,44% versus 0/138 = 0%.

PARTE I: Dos 97 sujeitos que completaram o estudo,
nenhum apresentou TVP ou trombose superficial entre
controles.

PARTE II: No grupo MECG, nenhum participante
apresentou trombose profunda ou superficial. No
grupo controle, dos 71 individuos que completaram o
estudo, nenhum evento tromboético foi observado.

No grupo tratamento, apenas uma limitada TVP
(0,4 cm de comprimento) distal (veia solear) foi
observada (0,97%). No grupo controle, seis sujeitos
(5,8%) apresentavam TVP, e ndo houve trombose
superficial. A diferenca na incidéncia de TVP foi
significativa (p < 0,0025).

14 (7%) dos 200 participantes eram heterozigotos para o fator V
mutagdo do gene Leiden (n = 11) ou protrombina (n = 4).

Uma pessoa teve ambas as mutagoes genéticas e teve um episodio de
tromboflebite.

Dois passageiros com TVP sem sinais foram fator V positivo de
Leiden.

O hemograma completo, plaquetas contagem e ensaios com
D-dimero nao forneceram informagdes prognosticas.

S6 dois passageiros usaram medicamentos, além dos habituais.

PARTE I: Edema: Apds o voo, houve uma pontuagao de 6,74+3,1
no grupo controle, enquanto no grupo MECG a pontuagéo foi de
2,16+1,1, 2,9 vezes menor que no grupo controle (p < 0,005). Cerca
de 80% dos individuos no grupo controle tiveram um aumento

na circunferéncia e volume do tornozelo, evidente na inspecéo e
associado a algum grau de desconforto.

PARTE II: Edema: Apds o voo, houve uma pontuagao de 8,08+2,9 nos
controles, enquanto no grupo MECG o escore foi de 2,56+1,56, com
p <0,05.

PARTE I: Edema: Depois do voo, houve uma pontuagio de 6,9+2,0
no grupo controle. No grupo MECG, a pontuagao foi de 2,3+1,0, trés
vezes menor do que no grupo controle (p < 0,05). Pelo menos 89%
dos individuos no grupo controle tiveram aumento na circunferéncia
do tornozelo e volume evidente na inspegéo e associado a

algum desconforto. O controle do edema com MECG ficou claro
considerando os dados paramétricos (circunferéncia e volume) e ndo
paramétrico (escala analdgica).

PARTE II: Edema: Ap6s o voo, houve uma pontuagao de 7,94+2,0
no grupo controle, enquanto no grupo tratamento o escore foi

de 3,3+1,2. No grupo MECG, o aumento na pontuagao por hora

foi de 0,17 nos voos de 7 horas e 0,19 em voos de 11 horas em
comparagao com 0,82 e 0,63 no grupo controle (em voos de 7 e

11 horas, respectivamente). No grupo MECG, o escore de edema foi
de 3,2+0,8 na inclusio e 6,2+1,4 ao final das 7 horas de voo. Ja no
grupo controle, foi de 3,0+0,9 na incluséo e 9,6+0,2 na conclusio do
voo (p < 0,05).

PARTE I: O nivel de edema na incluséo foi comparavel nos dois
grupos. Ap6s o voo, houve uma pontuagio de 6,4+1,3 no grupo
controle, enquanto no grupo MECG foi de 2,4+1,0, 2,6 vezes menor
que no grupo controle (p < 0,05). No grupo controle, 83% dos
sujeitos tiveram aumento evidente na circunferéncia do tornozelo e
volume claramente visivel na inspecéo e associado ao desconforto.

PARTE II: O nivel de edema na inclusio foi comparavel nos dois
grupos (1,1). Apos o voo, houve uma pontuagao de 8,9+2,0 nos
controles, enquanto no grupo MECG foi de 2,56+1,3 (p < 0,05).

O controle do edema com as MECG, mesmo ap6s 11 horas de
voo, foi evidente, considerando circunferéncia, volume e linhas de
escala analégicas. No final do voo, quantidade limitada de edema
foi observada em todos os sujeitos que usavam MECG. Edemas
significativos foram observados em quem néo usou MECG.

A andlise de intengédo de tratar detectou 18 falhas no grupo controle
(12 perdas no seguimento + seis tromboses) de 114 individuos (15,6%)
versus oito falhas (7,3%) no grupo de tratamento, com p < 0,05. Todos
os eventos tromboticos foram totalmente assintomaticos. As trés
mulheres que tiveram evento trombético (no grupo controle) e o
Unico caso no grupo MECG estavam tomando contraceptivos orais de
baixa dose por pelo menos 12 meses antes do voo.

MECG = meias elasticas de compressdo graduada; TVP = trombose venosa profunda; TEV = tromboembolismo venoso; TEP = tromboembolismo
pulmonar; IQR = amplitude interquartil.
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Desfecho

Autor (ano,
(ano) Profilaxia TVP/TEP

Outros resultados

Hagan et al.
(2008)

Ao usar MECG, houve diminuigdo no edema do
tornozelo em comparagao com nao usar MECG
(diferenga média, -0,19 cm; 1C95%, -0,33 a -0,065 cm;
p=0,012).

Charles et al.
(2011)"

A 120 minutos, o pico da velocidade sistélica foi 24%
maior com o tratamento, com diferenca de 0,34 cm/s
(1C95%, 0,12 a 0,56, p = 0,004). Houve redugéo do risco
de TEV associado a viagens de longa distancia. O pico
velocidade sistdlica foi de 0,35 cm/s (1C95%, 0,22 a 0,49,
p < 0,001) maior que com o uso de meia. A diferenca
geral para medigdo de 120 minutos na circunferéncia
da panturrilha entre a perna com e sem meia foi de
-7,9 mm (IC95%, —13,3 a-2,4, p = 0,011). A meia de
compressdo graduada abaixo do joelho aumentou

o fluxo sanguineo venoso dos membros inferiores
durante a imobilidade prolongada na posicdo sentada.

Olsen et al.
(2019)2

Néo houve diferenca significativa para TVP/TEP.

Ao usar MECG, os participantes tinham 60% de melhora na
classificagao da dor na perna ao final do voo, uma melhoria de 50%
na sua classificagdo de desconforto nas pernas e 45% de melhoria na
classificagdo de edema das pernas. Houve também uma melhoria de
18% no nivel de energia, uma melhoria de 13% em seu nivel de alerta
e uma melhoria de 12% na capacidade de concentragao.

A meia foi associada a redugdo no edema da perna, tornozelo

e panturrilha, o que sugere uma utilidade potencial no edema

de membros inferiores, secundario a insuficiéncia venosa

crénica e linfedema. O pico da velocidade sistélica também foi
significativamente maior com o uso de meia, comparado sem uso de
meia, aos 30 e 60 minutos. A velocidade média do fluxo e fluxo total
do volume foram maiores aos 60 e 120 minutos com o uso de meia.

A diferenga na circunferéncia do tornozelo foi 5 mm maior apds o
voo em comparagéo a antes do voo, IQR = 0-9, p = 0,001. As pernas
vestindo MECG tiveram uma diminui¢do mediana na circunferéncia
do tornozelo de 2 mm (p = 0,004) durante o voo, enquanto as
pernas sem MECG tiveram aumento médio de 2 mm (p = 0,01). A
diferenga entre as circunferéncias da panturrilha antes e ap6s o voo
foi de 5 mm, IQR = 1-12, p < 0,001. Depois do voo, as pernas que
usavam meia de compressao tiveram uma redugéo da circunferéncia
da panturrilha de 3 mm (p = 0,007), enquanto a circunferéncia da
panturrilha aumentou nas pernas sem MECG com mediana de 3 mm
(p =0,02).

DOR E DESCONFORTO: Ndo houve mudanga significativa na dor
ou desconforto entre as pernas pds-voo em comparagao a antes do
voo. Embora a escala analdgica visual da dor ndo tenha aumento
durante o voo, houve um aumento na escala visual analégica para
desconforto de 1 mm nas pernas com MECG (p = 0,005).

MECG = meias elasticas de compressdo graduada; TVP = trombose venosa profunda; TEV = tromboembolismo venoso; TEP = tromboembolismo
pulmonar; IQR = amplitude interquartil.

Tabela 3. Avaliagdo da qualidade metodolégica dos ensaios clinicos randomizados através do instrumento Consolidated Standards
of Reporting Trials (CONSORT).
Autor (ano)
Scurr et al. (2001)"

Itens ndo cumpridos no CONSORT

Item 23: ndo informa ndmero de inscri¢do e nome do estudo clinico registrado;

Item 24: ndo informa onde o protocolo completo do estudo clinico pode ser acessado.
Belcaro et al. (2002)' Item 8a: ndo descreve o método utilizado para a geragdo de sequéncia randomizada de alocagao;

Item 8b: ndo descreve o tipo de randomizacao e detalhes de qualquer restrigao;

Item 11a e 11b: ndo descreve se houve cegamento ap6s as intervengdes serem atribuidas e como;

Item 15: ndo ha tabela apresentando os dados de base demograficos e caracteristicas clinicas de cada grupo;
Item 17a: ndo mostra o intervalo de confianga;

Item 20: ndo demonstra limitagdes do estudo clinico, abordando fontes de potenciais vieses, imprecisao e, se
pertinente, relevancia das analises.

Belcaro et al. (2003)" Item 1 a: ndo identifica no titulo como um estudo clinico randomizado;

Item 8b: ndo detalha o tipo de randomizagéo;

Item 9: ndo detalha o mecanismo utilizado para implementar a sequéncia de alocagao randomizada;

Item 10: ndo informa quem gerou a sequéncia de alocagdo randomizada, quem inscreveu os participantes e
quem atribuiu as intervengdes aos participantes;

Item 11a e 11b: ndo detalha se foi realizado cegamento e quem foi cegado apds as intervencdes serem
atribuidas;

Item 17a: ndo especifica o intervalo de confianga, apenas o valor de p;

Item 24: ndo especifica onde o protocolo completo do estudo clinico pode ser acessado.

Silva et al. ) Vasc Bras. 2021;20:e20200164. https://doi.org/10.1590/1677-5449.200164 9/12
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Autor (ano)

Itens ndo cumpridos no CONSORT

Cesarone et al. (2003)"

Item 1a: ndo identifica no titulo como um estudo clinico randomizado;

Item 3a: ndo descreve o estudo clinico (paralelo, fatorial);

Item 8b: ndo demonstra o tipo de randomizagéo;

Item 9: ndo especifica 0 mecanismo utilizado para implementar a sequéncia de alocagao randomizada;

Item 10: ndo especifica quem gerou a sequéncia de alocagdo randomizada, quem inscreveu os participantes
e quem atribuiu as intervengdes aos participantes;

Item 11a e 11b: ndo especifica se houve cegamento, apds as intervengdes serem atribuidas;

Item 17a: ndo especifica o intervalo de confianga, apenas o valor de p;

Item 17b: ndo especifica o tamanho dos efeitos absolutos e relativos, apenas o valor de p;

Item 24: ndo especifica onde o protocolo completo do estudo clinico pode ser acessado;

Cesarone et al. (2003)*

Item 3a: ndo descreve o estudo clinico (paralelo, fatorial);

Item 8b: ndo descreve o tipo de randomizacao e detalhes de qualquer restrigao;

Item 9: ndo especifica o0 mecanismo utilizado para implementar a sequéncia de alocagao randomizada,
descrevendo os passos seguidos para a ocultagdo da sequéncia;

Item 10: ndo detalha quem gerou a sequéncia de alocagido randomizada, quem inscreveu os participantes e
quem atribuiu as intervengdes aos participantes.

Hagan et al. (2008)*'

Item 9: ndo descreve o mecanismo utilizado para implementar a sequéncia de alocagao randomizada,

descrevendo os passos seguidos para ocultacdo da sequéncia até as intervengoes serem atribuidas;

Item 11a e 11b: ndo se aplica ao estudo;

Item 12b: ndo mostra os métodos para analises adicionais, como analises de subgrupo e analises ajustadas;

Item 14b: néo cita os motivos para o estudo ter sido finalizado ou interrompido;

Item 17b: ndo se aplica ao estudo em questao.

Charles et al. (2011)"

Item 3a: ndo descreve o estudo clinico;

Item 11a e 11b: ndo especifica o cegamento;

Item 14a: ndo define datas de recrutamento e periodos de acompanhamento;

Item 23: ndo identifica nimero de inscri¢do e nome do estudo clinico registrado;

Item 24: ndo identifica onde o protocolo completo do estudo clinico pode ser acessado.

Olsen et al. (2019)%

Cumpriu todos os itens propostos de acordo com a classificagio CONSORT.

Tabela 4. Qualidade da evidéncia do desfecho avaliado.

Desfecho N° de participantes dos estudos Qualidade da evidéncia (GRADE)
Edema 1311 Alta
Incidéncia de TVP/TEP 2.022 Moderada

GRADE = Grading of Recommendations Assessment, Development and Evaluation; TVP = trombose venosa profunda; TEP = tromboembolismo pulmonar

demonstraram que a formacao de trombos pode ser
amenizada durante o uso da MECG ao aumentar a
pressao perivascular e reduzir o contato dos fatores
teciduais, mesmo em individuos de baixo-médio
risco para TVP!8:21:24,

Alguns estudos também evidenciaram que o
edema ¢ muito comum e bastante observado em
quase todos os sujeitos que realizam viagens aéreas
de longa duragdo, mesmo naqueles saudaveis. Foi
demonstrado que pequenos aumentos quantitativos na
circunferéncia do tornozelo ja podem ser associados
a percepgdes de edema nos MMII ¢ a queixas de dor
e desconforto, podendo o uso de MECG impedir o
seu desenvolvimento. Ademais, os estudos indicam
que o edema tende a aumentar com a duracdo do
voo'#1%2 porém pesquisas mais recentes ja verificaram

a presenca desse desfecho em voos mais curtos, de
até 3 horas de duragdo, podendo também aumentar
orisco para TEV ja que, muitas vezes, o edema pode
sobrevir tal evento, sendo o seu sinal mais comum.
Recentemente Olsen et al.?? observaram uma reducio
do edema de MMII com o uso de MECG em uma
amostra de individuos jovens saudaveis. Nesse estudo,
a idade foi considerada um fator de risco maior para
a sua formacao, podendo, consequentemente, haver
maior beneficio do uso de MECG?.

Os estudos ndo demonstraram diferenga significativa
na dor ou desconforto em voos de curta duragéo,
comparando MMII com ou sem MECG. Encontrou-se
apenas um discreto aumento no desconforto, medido
pela escala analogica visual de dor, de 1 mm nas pernas
com MECG, fato que pode nao ser relevante. Esse
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desconforto pode estar relacionado com a idade dos
participantes, pois eram jovens e podiam ndo estar
acostumados com o uso de MECG, como também
com a pressao exercida pela meia, podendo nao ter
relacdo direta com o edema?. Diante disso, sugere-se
que estudos futuros devam investigar a associagdo
da dor e desconforto relacionado ao edema de MMII
em viagens de curta duragao.

E valido comparar o estudo realizado em voos
de menor durag@o (3 horas) com aqueles realizados
em voos de maior duracdo (acima de 5 horas).
Percebeu-se que, nos voos de menor duragdo, houve
maior diferenga na redugdo da circunferéncia do
tornozelo apds o uso das MECG e pouca diferenca
na melhora da dor e do desconforto?. Ja nos voos
de maior duracdo, observou-se uma menor diferenca
na reducdo da circunferéncia do tornozelo apos o
uso das MECG, mas uma diferenga significativa na
melhora da dor € do desconforto?'. Além da durac¢do
do voo, que exerce influéncia direta nas medidas da
circunferéncia do tornozelo, podem ter contribuido
com esses achados a idade dos passageiros, visto que
os mais velhos podem ser mais sensiveis a formagao
de edema ou menos sensiveis a compressao gerada
pelas MECG?!%2, Foi observado também que alguns
estudos incluiram, independente do uso ou ndo das
MECG, recomendagdes como realizagdo de exercicios
durante os voos, sugestdes de dieta— como estimulo
a beber agua e evitar alimentos salgados — e redugéo
da quantidade de bagagem a bordo para manter
espago livre entre as pernas®, o que pode também
ter contribuido na reducdo de TVP e edema.

Observou-se algumas limitacdes dos estudos
selecionados, como terem sido conduzidos em
ambientes de pesquisa sob controle de condigdes ¢
em participantes saudaveis, resultando em achados
que podem nao ser generalizaveis para participantes
com doenga venosa ou arterial ou habitos corporais
diferentes?!. Assim, sugere-se que estudos futuros
investiguem o efeito das MECG sobre o edema em
MMII de passageiros com risco aumentado de sua
formacao (idade avangada, doengas venosas) e sobre a
redugdo da incidéncia de TEV, em voos com duragéo
inferior a 4 horas. Essa afirmativa ¢ reforcada pelo
fato de que os participantes do estudo de Olsen et al.?
eram jovens, o que pode limitar a validade externa dos
resultados quando considerados passageiros idosos
e com comorbidades. Como a idade ¢ um fator de
risco para edema em MMII?2%, os passageiros mais
velhos podem ter a sua formagao mais pronunciada
e, consequentemente, obter maior beneficio do uso
de MECG, mesmo durante voos de curta duragio?.
Além disso, ¢ valido salientar que a avaliagdo da
ocorréncia de TEV requer um nimero maior de

Meias compressivas em viagens aéreas: uma revisao

sujeitos e observacdes mais prolongadas, o que talvez
tenha dificultado o registro de sua incidéncia entre
os estudos selecionados'®.

CONCLUSAO

Esta revisdo sistematica demonstra a existéncia
de evidéncias cientificas de alta qualidade para a
prevencao de edema ¢ de moderada qualidade paraa
redugdo da incidéncia de TEV com o uso de MECG
durante viagens aéreas de longa duragio. Foi observada
a redugdo do edema apds o uso de MECG em voos
com duracdo de 3 horas, sugerindo que passageiros
com edema nos MMII, sentindo dor ou desconforto,
provavelmente se beneficiariam do seu uso. Entretanto,
sd0 necessarios novos ensaios clinicos randomizados
investigando o efeito do uso de MECG em voos de
menores duragdes para verificar se hé interferéncia na
redugdo da incidéncia de TEV e sinais como edema,
dor e desconforto.
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