
REVIEW

Manual Therapy, Posturology & Rehabilitation Journal. ISSN 2236-5435. Copyright © 2017. This is an Open Access article 
distributed under the terms of the Creative Commons Attribution Non-Commercial License which permits unrestricted non-
commercial use, distribution, and reproduction in any medium provided article is properly cited.
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ABSTRACT
Introduction: patients with common neurological diseases among others, there is no balance and gait, the reason that leads to functional 
decline and quality of life. Objective: To review the effects of bandaging in any treatment of gait and balance of individuals affected 
by neurological diseases. Methods: A study was carried out in the databases SCHOLAR GOOGLE, EBSCO, LILACS, SCIELO, PUBMED and 
MEDLINE, using the following descriptors: Gait; Orthotic devices; Postural Balance and Neuromuscular Diseases. As researches were 
conducted between July and December 2016, having as criteria: studies with adult neurological patients, which are the effects of 
bandaging in our nodes of gait, balances and functionality of the population. The studies were initially screened by title and abstract. 
In all the studies that fit the selection criteria were retrieved for reading in the integration, evaluation of the methodological quality 
and extraction of the data of interest for the review. Results: As database queries resulted in the identification and selection of four 
studies. Three of them were developed with volunteers patients affected by stroke. Both studies had the effect of the acute bandaging 
in eight. However, as analyzed variables ranged between static and dynamic equilibrium, gait and functionality. Only three references 
obtained significant results. The main results indicate the improvement of walking speed, the activation of the anterior tibial muscle, 
functional mobility and the balance of the evaluated population. Conclusion: The results of this review show that the figure-of-eight 
bandaging technique promotes significant improvement in clinical gait variables, static and dynamic balance. 
Keywords: Gait; Orthotic Devices; Postural Balance; Figure-of-Eight Bandaging Technique; Physical and Rehabilitation Medicine.
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INTRODUCTION
Human gait is an essential functional activity for performing 

daily activities, locomotion and maintenance of health. 
Patients with neurological sequelae have limited function due 
to changes in muscle strength, spasticity, sensory functions, 
motor and postural balance (1,2). Together, these changes also 
create asymmetries and instability to perform movements with 
the trunk and appendicular skeleton (1,3). Moreover, increase 
energy expenditure and decrease the functionality of the 
individual during daily demands (1,2,4-6).

Although it is described that the gait dysfunction in 
neurological patients may vary according to the pathology 
and the lesion area, the difficulty in performing dorsiflexion 
is frequent in this population. In hemiparetic patients, this 
limitation is characterized by the equinovarus foot and 
inadequate muscular activation, leading to a compromise in 
support of the calcaneus in the initial support. This causes side 
support plant to increase and reduction in the boost phase, 

which leads to an abnormal pattern in the balance phase, 
characterized by the necessity for excessive hip flexion to keep 
the foot away from the floor (1,6,7).

The functional limitations developed by patients affected 
by upper and lower motor neuron injuries, directly interfere 
in their social and work life, thus reducing their abilities to 
perform them. Similarly, authors have suggested a negative 
influence on the quality of life and functional capacity of 
these individuals. On the other hand, it is plausible to suggest 
both psychological and emotional impacts, as in regard to 
motricity(8-10).

Because of its impact, functional recovery of gait, as well 
as variables related to it allows the functional independence 
to neurological patients, autonomy and quality of life(1,5,6,8-11). 
Moreover, it is the objective of physical therapy in most upper 
and lower motor neuron disorders(11). About 60% to 75% of 
patients which had neurological impairment do not return 
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to their activities in a functional manner, even those which 
require assistance in walking after hospitalization (1,12).

For the functional recovery of gait and balance, some 
instrumental resources have been used, including stabilization 
of the ankle/foot joint by orthoses. These are used in order to 
align the joint, the improvement of the movement dynamic, 
the balance and, therefore, decreased energy expenditure(1,4,13). 
However, these orthoses are expensive, making them unviable 
for clinical practice. In this way, it is necessary the identification 
of treatment alternatives, functionally and economically 
viable.

Thus, the figure-of-eight bandaging technique has been 
described as a low-cost method, accessible, which may provide 
proprioceptive information and promote biomechanical 
alignment of the ankle, assisting in gait symmetry of patients 
with neurological disorders (14-16). Therefore, the objective of 
this study is to systematically review the literature on the 
effects of figure-of-eight bandaging technique on functional 
gait re-education and balance of patients with neurological 
diseases.

METHODS

Research Type
This is a systematic review based on recommendations 

of the Preferred Reporting Items for Systematic Review and 
Meta-analyzes: The PRISMA statement (17). Thus, we selected 
original studies which analyzed the acute or chronic effects 
of figure-of-eight bandaging technique on gait, balance, and 
functional mobility of neurological patients, aged >18 years, 
who did not present cognitive alterations, deformities which 
impeded ankle mobility as well as those which did not have 
an auxiliary device such as walking stick, crutches, walker or 
dependence of third parties.

Search strategy
The search for potential studies was carried out by 

independent authors, between October and December of 
2016, where the electronic databases were consulted: GOOGLE 
SCHOLAR, EBSCO, LILACS, PUBMED, REDALYC and SCIELO. For 
the selection of the manuscripts, the following keywords were 
used as descriptors in health sciences and Medical Subject 
Headings (MeSH): “Physical Therapy Modalities”, “Gait”; 
“Orthotic Devices”; “Postural Balance” and “Neuromuscular 
Diseases” and their correspondents in Portuguese.

Eligibility and Exclusion Criteria
It was adopted as an eligibility criterion, original studies, 

with an experimental design, which analyzed the acute or 
chronic effects of figure-of-eight bandaging technique on 
cadence, step length, gait velocity, electromyographic activity 
of the dorsiflexor muscles, static, dynamic balance and 
functionality. For inclusion, the studies should be available in 

full, published in Portuguese or English, until December 2016. 
Adopted as exclusion criteria, articles published in non-indexed 
journals, studies which have not described the evaluation 
methodology and treatment of the patients.

Selection of Studies and Data Extraction
The articles retrieved in the databases was initially sorted 

by reading the titles and then the duplicated studies were 
excluded. Subsequently, the titles and abstracts were re-read 
to verify if they met the eligibility criteria of the present 
study. Eligible studies were retrieved for reading of the full 
text, re-evaluation of selection and extraction criteria for data 
concerning the (a) author and year of publication, (b) study 
type, (c) participants, (d) evaluation, e) intervention and 
(f) outcome Table 1. Finally, the references of the selected 
studies for this review were analyzed in order to verify the 
existence of eligible articles which were not identified in the 
searches of the selected databases.

Risk assessment of bias
All articles included in this review were independently 

assessed for their methodological quality. The evaluation 
protocol was adapted from the tool proposed by Downs & 
Black (18). For each item of the instrument, there are two 
options of answer: a) “yes”, in case of the study explicitly 
contemplates the criteria; b) “no”, if it does not contemplate. 
Our final instrument consists of 20 items: 1) Was the study 
hypothesis/purpose clearly described? 2) Were the study 
outcomes clearly described in the Introduction or Methods?; 
3) Have the characteristics of the patients included in the 
study been clearly described?; 4) Have the interventions of 
interest been clearly described? 5) Has the distribution of 
confounding factors in each group been clearly described?; 
6) Have the main findings of the study been clearly described?; 
7) Does the study provide estimates of random variability of 
data for the main outcomes?; 8) Have the characteristics of 
the lost patients been clearly described?; 9) Were the 95% 
confidence intervals and/or p values reported for associations 
with the major outcomes, except when the p value was less 
than 0.001?; 10) Were the subjects invited to participate in the 
study representative of the population from which they were 
recruited?; 11) Was there attempted blinding of the subjects 
submitted to the intervention?; 12) Were the statistical tests 
used to assess the significance of associations with the main 
outcomes adequate? 13) Have the comparison groups been 
maintained? 14) Have the measures of the main outcomes 
been accurate (valid and reliable)? 15) Were the groups to 
be compared obtained from the same population?; 16) Have 
the study subjects been recruited during the same period?; 
17) Were the subjects in the intervention group randomized? 
18) Was there adequate adjustment of the confounding 
factors in the analyzes from which the main findings were 
taken?; 19) Have the follow-up losses been taken into 
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account? 20) Does the study have sufficient power to detect 
an important clinical effect in which the probability value for 
chance difference is less than 5%? The evaluations were carried 
out by two reviewers independently and the disagreements 
between them were resolved by consensus.

RESULTS
The searches in the databases resulted in the identification 

of 545 studies, of which 63 were excluded for duplicity, leaving 
482 studies remaining. However, after screening by the title 
and abstract, 475 studies were excluded because they did 
not met the previously established eligibility criteria, leaving 
7 studies, which they were analyzed in full and reassessed as to 
eligibility, which resulted in the exclusion of another 3 studies. 
Finally, 4 articles met the selection criteria and were included in 
the present study. Figure 1 illustrates the process of screening 
and selection of the studies included in this review.

Regarding the objective, all the studies specifically 
investigated the effect of the figure-of-eight bandaging 

technique on functional parameters of neurological 
patients (14-16,19). However, not all studies evaluated the same 
variable. Thus, only 3 studies verified the effects of the 
technique on gait (14-16,19). In addition to this variable, it was 
also evaluated the balance, which is static and dynamic (15-16,19). 
A study analyzed between its variables, the electromyographic 
activity from tibialis anterior muscle (14). Finally, only one made 
inferences about functional performance (16).

Regarding the study population, three studies had as 
sample only patients suffering from stroke (15-16,19). On the other 
hand, a study evaluated subjects with other pathologies in 
addition to the stroke, such as myelopathy, multiple sclerosis, 
inflammatory polyneuropathy, Becker muscular dystrophy and 
peroneal nerve injury (14). Regarding the sample, all articles 
were composed of patients of both genders, with an average 
age of 50 years, which presented weakness or spasticity of 
the affected side (14-16,19).

For the analysis of gait parameters, balance and functional 
performance, the authors used several tools. Silva et al.(16) 

Table 1. Qualitative Synthesis of studies on the effects of figure-of-eight bandaging technique in neurological patients.

REFERENCE STUDY TYPE PARTICIPANTS EVALUATION INTERVENTION OUTCOME

Torriani et al., 2007(14) Case series

9 adult participants, 
including 6 men with a 
mean age of 53 years. 
Presenting independent 
gait and difficulty 
performing dorsiflexion.

Gait evaluation by a 
timer at 10 meters. 
In comfortable 
and accelerated 
situation. Then, the 
electromyography 
of tibialis anterior 
muscle for 1 minute on 
treadmill.

A single session 
in figure-of-eight 
bandaging with rigid 
bandage.

Significant increase 
in the speed gait and 
comfortable. There was 
no recruitment of the 
tibialis anterior muscle.

Torriani et al., 2008(15) Comparative study of 
before and after.

12 patients, 64% female 
of average age 49 years 
and post-stroke average 
time of 41 months, 
presenting independent 
gait.

Dynamic gait index, 
evaluation with 
electronic pedometer 
to measure the 
number of steps in a 
journey of 10 meters. 
It was investigated 
the cadence, average 
speed, step length and 
balance.

A single session 
in figure-of-eight 
bandaging with rigid 
bandage.

Significant increase in 
cadence, average gait 
speed and dynamic gait 
index.

Silva et al., 2014(16) Analytical Study cross 
section.

Hemiparesis 22 
volunteers, including 
11 women and 11 men. 
With an average age 
of 59 years who roam 
without assistance 
device which do 
not have cognitive 
impairment.

Gait speed estimated 
at 10 meters by the 
Flansbjer et al. protocol, 
TUG, Brazilian version 
of BERG Balance Scale.

Single session figure-
of-eight bandaging on 
hemiparetic ankle with 
elastic bandage high 
compression.

Statistically significant 
improvement in gait 
speed, balance and 
functional mobility.

Costa et al., 2015(19) Analytical Study cross 
section.

30 subjects, 27 men 
and 7 women, mean 
age 57 years, with 
independent gait and 
preserved cognitive.

Force platform TeckScan 
brand, model MedScan 
(0.50×0.50).

Three evaluations 
were made: without 
the figure-of-eight 
bandaging, with 
bandaging and 
5 minutes after 
application of 
bandaging, during the 
same session.

There was no 
improvement in 
static balance and 
distribution of plantar 
pressure.
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evaluated the rate of natural and maximum gait by validated 
protocol for Flansbjer et al.,(20) while the functional mobility 
was measured by the Timed Up and Go and the BERG Balance 
Scale (16). Torriani et al., used the dynamic gait index (15). 
Costa et al.(19) evaluated static balance and plantar pressure 
distribution through the force platform. Finally, to assess 
the recruitment of dorsiflexor, Torriani et al.,(14) possessed of 
surface electromyography.

Regarding the intervention, three studies presented as 
an intervention the figure-of-eight bandaging technique 
in hemiparetic ankle, using high compression elastic 
bandage (15,16,19). Only Torriani et al.(14) used a rigid band for 
the application of its protocol. In all studies, the band was 
passed around the foot and ankle, causing tension to eversion 
and dorsiflexion (14-17).

The main outcomes showed significant increase in 
normal and accelerated gait speed (14-16). It was also identified 
significant increase in average cadence and the speed gait (15,16). 
Regarding the balance, studies have documented significant 
increase in static and dynamic balance (15,16). However, a study 
failed to observe a significant improvement of balance and 
distribution of plantar pressure of patients with stroke (19). 
Another result, it was a significant improvement in functional 
mobility of this participant (16). All the above information is 
synthesized and presented in Table 1.

Finally, in the analysis of the methodology of the studies, 
100% of the references were identified as cross-sectional, being 
a series of cases, one comparative study of the before and after 

type and two cross-sectional analytical studies (14-16,19). Another 
important fact is that none of the studies was controlled 
(14-16,19). However, there was adequate characterization of 
the sample. Only one study obtained sample sufficiency (16). 
According to Downs and Black scale, two studies reached 
10 points each (14,15), one (19) obtained 11 points and the last 
study reached 12 points(16).

DISCUSSION
The purpose of this study was to systematically review the 

literature on the effect of figure-of-eight bandaging technique 
on the physiotherapeutic treatment of gait and balance 
of patients with neurological diseases. In this regard, four 
studies were identified, all of them only reporting the acute 
effect in volunteers with superior and inferior motor neuron 
disease(14-16,19). The selected studies, three evaluated and 
identified significant effects on the gait, balance, and functional 
mobility (14-16), while only one (19) centered on the evaluation 
of static balance and distribution of plantar pressure found 
no significant results.

These findings may represent benefits to the clinical 
practice of the physiotherapist. This is because the variables 
presented above reflect both the autonomy, the health and 
functional capacity of human beings (1). In addition, the gait 
in particular, has also been used as a marker of cognitive 
decline, functional capacity, and decreases the risk of 
mortality in populations affected by respiratory disorders, 
neuromusculoskeletal and cardiometabolic (21).

Figure 1. Flow chart of screening and selection of studies.
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In the context of physical rehabilitation, the gait of patients 
with neurological diseases is dysfunctional due to several 
factors. Among them, we mention the spasticity, muscle 
weakness, limitation of range of motion, in particular ankle 
dorsiflexion (1,3). In this regard, one of the hypotheses that guides 
the use of figure-of-eight bandaging technique is the increased 
activity of the dorsiflexor muscles. However, Torriani et al. (14) 
found no significant increase in electromyographic activity of 
the anterior tibialis of neurological patients submitted to the 
technique. On the other hand, due to a tendency to decrease 
the myoelectric activity of the anterior tibial during the use of 
rigid orthoses, the figure-of-eight bandaging technique may 
be a viable therapeutical option, since during its use there is 
no description of decreased activity of the muscles involved 
in walking (14,22).

Another significant data is the significant improvement in 
comfortable and accelerated gait speed after the application 
of figure-of-eight bandaging technique. One hypothesis that 
may justify this result is that the figure-of-eight bandaging 
technique seems to act in repositioning the ankle joint, 
in addition to increasing the amplitude in dorsiflexion, 
improving/maintaining the contraction capacity of the 
dorsiflexor muscles, as well as improving the dynamic balance 
and consequently the functional mobility of patients(16).

In agreement with the hypothesis mentioned above, 
two other studies with patients suffering from stroke have 
also identified a significant improvement during gait after 
treatment with the figure-of-eight bandaging technique (15,16). 
According to the authors, this result was represented by the 
increase of the speed of the gait in normal and accelerated 
condition (14-16). This result seems to be related to an increase 
in ankle dorsiflexion during the application of the technique. 
To Silva et al., (16) the figure-of-eight bandaging technique 
improves the support of the calcaneus at the time of initial 
contact, and the variation of the paretic limb in balance phase, 
and allows the impulse of the member while the gait, enabling 
a better capacity of the plantar flexion.

However, despite the results presented, it is necessary to 
point out that the gait evaluation methods differed among 
the studies. Torriani et al.,(14) analyzed the comfortable and 
accelerated gait at a distance of ten meters, in addition to 
performing the electromyographic activity of the tibialis 
anterior while walking on a treadmill. In another study, 
the same authors used the dynamic gait index, a validated 
tool for evaluation of patients with stroke (15). In addition, it 
was investigated the cadence, average velocity step length. 
Moreover, Silva et al. (16) evaluated the gait speed at a 
distance of ten meters, following the protocol validated by 
Flansbjer et al. (18). These results demonstrate that there is 
no standardization among the studies, making it difficult to 
compare adequately as well as to extrapolate the results found 
for clinical practice.

Another result presented by the studies was a significant 
improvement in static and dynamic balance of neurological 
patients (15,16). It is important to emphasize that the neurological 
changes in gait are associated with balance and cadence, 
making it plausible to suggest that in addition to the result 
related to the gait previously discussed, the technique in 
question causes functional changes in the balance.

Thus, Torriani et al. (15) were the first to suggest changes 
in the patient balance after stroke with the figure-of-eight 
bandaging technique. Also in patients with stroke, Smith et al. 
(16) found that the application of this technique caused a 
significant improvement in dynamic balance. However, in 
contrast to this result, Costa et al., (19) concluded that a single 
session of this technique is not able to promote clinical changes 
in static balance in patient affected from stroke, even being 
suggested by the authors that the figure-of-eight bandaging 
technique could reduce the internal torque of the ankle, which 
would impair the balance of the population evaluated.

Still, in relation to the balance, it should be emphasized 
that the patients were evaluated by different tools, which limits 
the comparison of the results. In the study by Torriani et al. (15) 
this variable was evaluated by dynamic gait index, designed to 
measure the balance during walking on a flat surface, changes 
in gait speed, gait with horizontal rotation of the head, gait 
with vertical head movements, gait and rotation, go over 
an obstacle, walk around obstacles, and climb and descend 
steps. In the study by Silva et al. (16), the BERG scale was used, 
instrument which measures the performance of the individual 
during functional tasks, such as the reach and transfers, and 
the scale assesses the balance based on 14 daily common 
items. And the most recent study used the force platform in 
which the oscillations of power points related to the speed 
and the anteroposterior and mediolateral displacement are 
analyzed in order to evaluate the balance through the center 
of pressure (19).

Functional rehabilitation strategies gait and balance 
are strongly recommended by the guidelines for physical 
rehabilitation of neurological patients (3,4). This occur because 
a large portion of these patients are expected to recover or 
walk with quality and functional independence. According to 
some authors, the functional rehabilitation of balance and 
gait culminates in better performance and functional mobility, 
since, when subjected to figure-of-eight bandaging, there is 
a significant improvement in the dorsiflexion movement and 
consequently the gait quality at comfortable speed, being the 
most selected by these patients. Another point that suggests 
improved performance and functional mobility is increased 
static and dynamic balance, and reduce the risk of falling to 
around 6% to 8% (14-16).

Finally, the technique discussed here may represent an 
interesting therapeutic option for the treatment of variables 
related to gait, balance and, consequently, the functional 
mobility of neurological patients. On the other hand, some 
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points still need to be better discussed. Firstly, all the studies 
analyzed only the acute effect of the technique, remaining, 
therefore, doubts about its chronic effects. The second 
point relates to the methodological study design, which 
does not allow to establish a relationship of cause and effect 
properly (14-16,19). In addition, only one study presented a sample 
adequacy calculation. Regarding the assessment by Downs 
and Black scale, most studies (14,15,19) reached only 50% of the 
maximum score, which suggests methodological limitations 
and risk of bias. Third, it is noteworthy that although studies 
dealing with neurological patients, one evaluated participants 
with multiple nervous system pathologies (14). The limitations 
presented here make it difficult to establish the effects of the 
treatment with figure-of-eight bandaging. Finally, there is still 
a necessity to standardize both the form of treatment and 
the evaluation. Together these data suggest the necessity for 
new studies with adequate experimental design to approach 
intervention in physiotherapy.

CONCLUSION
The results of this review show that the figure-of-eight 

bandaging technique promotes significant improvement in 
clinical gait variables, static and dynamic balance. Consequently, 
these results represent gains related to the mobility and 
functional performance of neurological patients.
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