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Abstract

Introduction: The tongue is being represented bilaterally in the motor homunculus of the brain. Tongue has
been used as an effective interface to send signals to central nervous system. The purpose of this article is to
review all articles related to tongue stimulation in neurological rehabilitation.

Method: All studies including case studies, cohort studies, experimental studies and reviews, which dealt
with tongue stimulation in neurological conditions during the period between 2010 and 2020, were included
in the study.

Results: Tongue Stimulation has been used effectively n rehabilitation for improving balance in patients
with vestibular disorders, multiple sclerosis patients, spinal cord injury patients and stroke patients. Tongue
Stimulation has also been used to improve motor recovery in stroke patients.

Conclusion: Tongue stimulation becomes a novel mode of stimulation in inducing neuroplasticity and can
be used in wide variety of neurological patients. Further researches needs to be done on the effect of tongue
stimulation on upper extremity rehabilitation in stroke patients.
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Introduction

Tongue has been represented in both hemisphere
and recovery of tongue in brain damaged patients
is faster compared to limb recovery. This unique
representation of the tongue has been used in various
types of rehabilitation.

The purpose of this review is to review all articles
which has dealt with tongue stimulation on neurological
patients.
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Method

Literature search for case studies, cohort studies,
experimental trials and reviews on the tongue stimulation,
hypoglossal stimulation and periglossal stimulation on
neurological patients were performed in the following
online databases: PubMed, EMBASE, The Cochrane
Library, and Scopus. Three of the authors independently
screened all papers titles and abstracts for relevance and
reviewed by one reviewer.

Results

After appropriate screening, 11 articles published
during the period between 2010 and 2020 have been
taken for this review.

Wildenberg et al (2010) did a study on balance
dysfunction of twelve patients and found that cranial
nerve non-invasive neuromodulation involving tongue
stimulation improved the balance of the patients by
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increasing activity within the dorsal pons.' Similar results
were reported on nine balance impaired patientswho
were given tongue stimulation for 10 days and their
sensory organization testing scores improved.? 34

Fourteen weeks of balance training along with
tongue stimulation were given to twenty chronic multiple
sclerosis patients and their dynamic gait index improved
significantly. (Mitchell E Tyler et al, 2014).3

In a study done by Brittany M. Young et al,
sixteen subjects received up to 15 two-hour sessions
of interventional therapy using an EEG-guided brain-
computer interface (BCI) device, which incorporated
visual display, tongue stimulation, and functional
electrical stimulation as feedback. These BCI therapy
sessions were scheduled over the course of up to 6 weeks
with no more than three sessions per week.Functional
MRI, Action Research Arm Test (ARAT), 9-Hole Peg
Test (9-HPT), and Stroke Impact Scale (SIS) domains
of Hand Function (HF) and Activities of Daily Living
(ADL) were assessed before and after the therapy. The
correlations noted between changes in functional(FC)
measures and changes in behavioral outcomes indicate
that both adaptive and maladaptive changes in FC
may develop with this therapy® 7 Similar results were
found in nineteen stroke patients with upper extremity
impairment.®

Fourteen Multiple Sclerosis patients (7 in active
tongue stimulation and 7 in sham stimulation group)
received intensive physical therapy and working
memory training for 14 weeks. Active group showed
improvement in sensory organization testing scores.
Results showed that tongue stimulation can enhance
motor performance and working memory while also
driving neuroplasticity. (Gabriel Leonard et al, 2017)°

Rosaleena Mohanty et al (2018) did a study on
twenty chronic-stage stroke subjects exhibiting persistent
upper-extremity motor deficits and they were given
intervention using a closed-loop neurofeedback BCI
device for 3 weeks. Functional MRI, Action Research
Arm Test, Nine-Hole Peg Test, and Barthel Index as
well as subjective measures including the Stroke Impact
Scale were assessed. Higher number of strengthening
functional changes in comparison to the ones weakening
between pre- and post-therapy in functional MRI suggests
a greater overall positive impact of BCI intervention on
stroke recovery at a whole-brain level. 1% 1!

Discussion

Tongue stimulation has been used in various patient
categories with primarily sensory-driven balance deficits:
people with vestibular loss, peripheral neuropathy, mild
traumatic brain injury, and older adults, as well as people
with stroke, Parkinson’s disease, and ataxia'3

Loss of motor function is a common deficit following
brain insult and often manifests as persistent upper
extremity (UE) disability which can affect a survivor’s
ability to participate in activities of daily living.'?

Brain computer interface therapy has been
developed in addition to tongue stimulation for
improving motor functions in cerebrovascular accident
patients.6-10-11,14.15.16

Conclusion

Tongue Stimulation has been safely used in
wide category of neurological as well as other non
neurological patients. Further research can be done to
find out the effect of tongue movement and/or stimulation
in improving various motor deficits in stroke patients,
creating new pathway for recovery.
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