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Abstract Swallowing is a complicated, multilevel and
neuromuscular physiological function. Transcutaneous
neuromuscular electrical stimulation is a relatively new
therapeutic intervention for the treatment of swallowing
disorders. The aim was to administer and focus on pre and
post therapy effects of traditional dysphagia therapy and
electrical stimulation (TENS) in 2 participants with pos-
terior stroke. Electrical current along with traditional dys-
phagia therapy on regular intervals with adequate current
levels post stroke. These cumulative therapeutic strategies
helped in improving the swallowing mechanism. TENS is
one of the new therapeutic technique that has greater
advantage along with traditional dysphagia therapy, which
promises a lot of scope in cases with acute cerebrovascular
accidents.
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Introduction

Swallowing is a complicated, multilevel and neuromuscu-
lar physiological function [1, 2]. For this reason, dysphagia
is a significant health problem due to its dramatic outcomes
such as malnutrition, increased morbidity and mortality,
advanced disability, impaired quality of life, social
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problems, and increased healthcare expenditures [3, 4].
Dysphagia is often a clinical consequence of aging (pres-
byphagia); congenital abnormalities; structural damage;
and a variety of medical conditions, including those related
to cerebrovascular accidents (stroke), head and neck can-
cer, neurodegenerative disorders, and traumatic brain
injury [5, 6]. Dysphagia therapy includes rehabilitative and
compensatory strategies as stated by Logemann.
Transcutaneous neuromuscular electrical stimulation
(TENS) is a relatively new therapeutic intervention for the
treatment of swallowing disorders and was first approved
by the Food and Drug Administration in USA in 2001 as a
treatment for dysphagia. TENS can be defined as “the
external control of innervated but paretic or paralytic
muscles by electrical stimulation of the corresponding
intact peripheral nerves”. It is referred to in the literature
by a potentially confusing variety of acronyms (NMES,
TNMES, EMS, TES, TC and the trademarks VitalStim and
AMPCARE™) [6]. TENS is a non-invasive technique,
involving application of an electrical current to the targeted
muscle groups via the skin using electrodes placed on the
skin surface [7]. The hypothesis of TENS for the treatment
of dysphagia is two-fold. Firstly, that by targeting the
musculature of the oropharynx with electrical current, the
muscles required for swallowing will be strengthened. It is
postulated that by increasing the intensity of the electrical
current, the electrical field penetrates deeper and depolar-
izes nerve endings in muscles to produce a muscle con-
traction. This process aims to strengthen the innervated
muscles [1] and may protect striated muscles from atrophy
[8]. Secondly, stimulation of the sensory pathways may
promote reorganization of the motor cortex and enhance
motor relearning. During volitional muscle contraction that
occurs in traditional exercise, type I motor unit fibres are
typically recruited first whereas in TENS, the fast twitch
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muscle fibres (type II motor unit fibres) are activated first
and it is postulated that this pattern of recruitment will lead
to enhanced muscle strengthening. This is considered to be
a positive aspect of TENS in the treatment of dysphagia
since a number of the muscles of swallowing are thought to
have a higher proportion of type II motor unit fibres; for
example the digastric muscle and middle pharyngeal con-
strictor muscles.

The first article about the use of TENS/NMES as a
motor treatment in dysphagic patients was published by
Freed [8] and it described treatment of a group of stroke
patients with TENS/NMES. In that study, the supralaryn-
geal muscles were stimulated using transcutaneous electro
stimulation. TENS is used frequently in physical medicine
and rehabilitation facilities to support muscle strength
development, including increasing muscle size, range of
motion, and endurance; prevent or minimize muscle atro-
phy and fibrosis [9]; and enhance muscle reeducation,
including increasing sensory awareness and volitional
muscle control [10-13]. Although research has been made
on the treatment of dysphagia, it is difficult to say that we
are successful in effective treatment of every patient due to
its complex physiopathology [14]. The conventional
treatment of dysphagia today involves collective adminis-
tration of diet modifications, thermal tactile stimulation,
positional approaches, special techniques, airway protec-
tion maneuvers and oral-motor exercises [4, 15]. Swal-
lowing compensation and feeding techniques have been
recommended to over one half of the patients, but their
effectiveness remains uncertain. The limited number of
data we have on the issue makes it difficult for us to decide
which treatment is more effective [3]. The different and
sometimes insufficient outcomes of conventional treat-
ments have led to researchers to look for new alternatives
and after the FDA approval in 2001, the neuromuscular
electrical stimulation, which is based on strengthening of
the weak oropharyngeal muscles, started to be used for the
treatment of dysphagia [16].

Need of the Study

Dysphagia management requires intensive therapy in sev-
ere cases of dysphagia post-CVA wherein, patients are
expected to do oromotor strengthening exercises using very
weak and non-compliant muscles. If there is an adjunct that
promises greater efficacy, along with the traditional ther-
apy, then the SLP needs to give such as therapy strategy a
fair trial on a case by case basis and thus collect ongoing
evidence base of a therapy regimen. This is especially
important in the Indian context where there is a paucity of
evidence based studies especially in presenting treatment
efficacy.
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Aims of the Study

To administer TENS with traditional dysphagia therapy
and to compare the pre and post therapy effects of tradi-
tional dysphagia therapy and electrical stimulation (TENS)
in 2 participants with posterior stroke.

Methodology

This retrospective study aimed to observe the effects of
traditional dysphagia therapy along with TENS in 2 pos-
terior stroke cases which was approved by the Ethics
committee. It included 2 cases who were admitted in an
acute care set up. i.e. Case 1 Mrs. B.P 48 years/F with
Right sided cerebellar stroke and Case 2 Mr. S.N 47 years/
M with Acute right medullary infarct; both with severe
dysphagia and adequate speech, language comprehension
and expression skills. A protocol was developed for med-
ical evaluations and clearances; the subjects had been
referred to otolaryngologist, cardiologist and neurologist;
clearances were given after doing ECG/2Decho, blood
electrolytes test and laryngoscopy.

The patients were assessed for bedside speech and lan-
guage skills. Swallowing assessment to determine the
severity was done using The Nair hospital bedside swal-
lowing assessment (NHBSA) and Nair hospital swallowing
ability scale (NHSAS) [17] and to assess the impact on
physical, emotional, functional domains, Dysphagia
Handicap Index was used. Severity was measured before
and after therapy. FEES was done after completion of
therapy in both cases and not before therapy owing to the
severity and risk of aspiration. Informed consents were
obtained before therapy. TENS was provided using the
instrument Myomed with parameters of 80-100 Hz for
pulse duration of 300 ps and current from 1-14 mA as per
tolerance of the patient. Traditional dysphagia therapy
were based on swallowing maneuvers, head positions,
thermal stimulation, rehabilitative exercises, Propriore-
ceptive Neuromuscular Functioning exercises. Therapy
plan included first few (4-5) sessions with only TENS
current stimulation followed by trial feed. The patients
were given TENS current along with traditional dysphagia
therapy daily for 1 h. TENS was given for 5 min in 4
cycles i.e. total 20 min of current and 40 min of traditional
therapy was given in between the rest periods of the
electrical stimulation. Session wise reports were based on
the case history, therapy goals, no. of sessions, effect of
TENS on swallowing mechanism. The parameters assessed
and compared were duration for swallows using Four
Finger Test for swallowing, the ability to swallow/duration
of swallow for different consistencies of food i.e. solids,
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semisolids, thin liquid and dry swallow. Comparison were
done before and after therapy based on swallowing skills.

Results and Discussion
Case Study 1: Mrs. B.P 48 years/F

History: h/o HTN, DM c/o CVA 1 episode. Was admitted
in ward with Right sided cerebellar stroke, vertebral artery
thrombosis. 2DEcho—Hypertensive heart disease Type 1.
HRCT chest with contrast—no significant abnormality.
Blood electrolytes were within normal limits. Medical
clearances were obtained based on above.

Swallowing examination before therapy At admission,
Mrs. BP was put on Ryle’s tube for mode of nutrition. On
NHSAS and NHBSA, there was poor oral hygiene, inad-
equate respiratory laryngeal function, wet gurgly voice,
weak cough reflex, prolonged pharyngeal phase, coughing
on saliva swallow. No hyolaryngeal excursion was seen
and she had thick copious secretions. She could not tolerate
any food consistency. s/o severe pharyngeal dysphagia
(Score 5 on NHSAS and NHBSA). Dysphagia Handicap
Index showed severe impairment with score 63 in physical,
emotional and functional domains.

Course of therapy It was based TENS with traditional
dysphagia therapy using maneuvers, rehabilitative exer-
cises; head positions, thermal stimulation, PNF exercises.
No of sessions, current level and duration: A total of 9
sessions with current level 1-5 mA for a total duration of
20 min out of 60 min of therapy.

Procedure of therapy Initial 4 sessions included only
current stimulation up to the level the patient could tolerate
ie. 1-2 mA and maximum upto 5 mA. Therapy was
combined with oromotor exercises to improve motor
functions, thermal stimulation using warm and cold water,
proprioreceptive neuromuscular exercises.

Indirect swallowing exercises on dry saliva swallow
using Masako, Mendelsohn’s, chin tuck position. After 4th
session, there was hyolaryngeal excursion seen on dry
saliva swallow. Trial feed with thin, thick liquids were
initiated from 5th session, and patient was able to tolerate
1/4th to "2 teaspoon quantity. No aspiration, no multiple
swallows were observed. On the 9th session, participant
was able to tolerate thin liquid, semisolids and solid con-
sistency with full spoon quantity. On Four Finger Test total
oral transit time was 6-8 s.

FEES examination after therapy This showed true vocal
cords mobile, no pooling of saliva, no aspiration, no motor
or sensory deficits.

Post therapy There was an improvement in swallowing
skills seen, the severity assessed on NHSAS and NHBSA
revealed a score of level 0- normal swallow and no

handicap on functional, physical and emotional domains on
Dysphagia Handicap Index. Later the patient was dis-
charged from hospital on complete oral diet.

Case Study 2: Mr. S.N 47 years/Male

History: k/c/o Acute right medullary infarct seen on 3™
episode of CVA. Earlier MRI Scan revealed Chronic
lacunar infarcts in B/L fronto-parietal with white matter.
2Decho: Hypertensive heat disease Type I. Rest normal
study, electrolyte balance were within normal limits.
Medical clearances were obtained based on above.

Swallowing examination before therapy At admission,
Mr. SN was put on Ryle’s tube for mode of nutrition. On
NHSAS and NHBSA, there was poor oral hygiene, inad-
equate respiratory laryngeal function, wet gurgly voice,
weak cough reflex, prolonged pharyngeal phase, coughing
on saliva swallow. No hyolaryngeal excursion was seen
and he had thick copious secretions. He could not tolerate
any food consistency. s/o severe pharyngeal dysphagia
(Score 5 on NHSAS and NHBSA). Dysphagia Handicap
Index showed severe impairment with score 68 in physical,
emotional and functional domains.

Course of therapy It was based TENS with traditional
dysphagia therapy using maneuvers, rehabilitative exer-
cises; head positions, thermal stimulation, PNF exercises.

No of sessions, current level and duration: A total of 19
sessions with current level 1-13 mA for a total duration of
20 min out of 60 min of therapy.

Procedure of therapy Initial 7 sessions included only
current stimulation up to the level the patient could tolerate
ie. 1-11.5 mA, because there no improvement seen in
hyolaryngeal excursion. Therapy was combined with oro-
motor exercises to improve motor functions, thermal
stimulation using warm and cold water, proprioreceptive
neuromuscular exercises.

Indirect swallowing exercises on dry saliva swallow
using Masako, Mendelsohn’s, chin tuck position and Sha-
ker exercises were done.

After 7th session, there was hyolaryngeal excursion seen
on dry saliva swallow. Trial feed with thin, thick liquids
were initiated from 8th session, and patient was able to
tolerate 1/4th to Y2 teaspoon quantity. He could manage up
to 7 spoons in session; however, there were delayed aspi-
ration, could clear secretion by coughing. By the 16th
session, he could swallow 2 teaspoon quantity, would
manage 5 spoons with hyolaryngeal excursion. Total oral
transit time for thick liquid-5-6 s.

Post therapy After the 16th session, On NHSAS and
NHBSA it indicated level 3—Moderate Dysphagia indi-
cating moderate difficulty in swallowing with audible
aspiration, modification of consistency of food and use of
maneuvers required. Can tolerate 3/5 consistencies. Mild
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impairment (Score 10) on emotional domain and moderate
impairment on physical and functional domains on
Dysphagia Handicap Index.

FEES examination after therapy Bilateral vocal cords
mobile, loss of sensation on pharynx, no participation of
posterior pharyngeal wall in closure, trickling of food from
left side, aspiration seen. The patient was discharged on RT
feed and followed up after 1 month for therapy. Thus the
objective evaluation corroborated what was observed
clinically.

After 1 month Total 3 sessions of TENS with traditional
therapy was done. On trial feed, he was able to tolerate
thin, thick liquid, solid consistency with 'z spoon quantity.
Could tolerate 4/5 spoons, no aspiration, complete hyola-
ryngeal excursion, swallow duration-6-8 s.

Patient was discharged on oral diet as advised by ENT.

So as observed, first case showed a quicker recovery
than second, this can be attributed to the episodes and
severity of strokes, age groups, therapy combined with
electrical stimulation in acute stage in the recovery period.
The results of these cases are similarly seen in a study [17]
which stated good improvement in post CVA cases with
TENS along with traditional dysphagia therapy. It can also
be attributed to the different site of lesion in each case
owing to the severity and improvement in swallowing
mechanism. For case 1 Masako along with TENS whereas
in case 2 Masako, Mendelsonn’s along with TENS helped
in improving the swallowing mechanism.

TENS is achieved through regulated administration of
pulsed electrical currents to nerves or muscles. The current
changes the ionic composition of the muscular cell mem-
brane and triggers a motor unit action potential, to which a
subsequent motor response follows. The action potential
and synaptic transmission created by electrical stimulation
is similar to the neural and chemical processes in a natu-
rally-occurring excitation [18], hence the electrolyte bal-
ance of the body has to be within normal limits [19].

Compared Electrical Stimulation (ES) to traditional
dysphagia therapy in acute/sub-acute ischemic stroke
patients with moderate to severe dysphagia. More
improvement (based on a symptom score) was noted at 3
and 6 weeks after ES. The authors concluded that early
application of ES combined with traditional dysphagia
therapy showed a positive effect in acute and subacute
ischemic stroke patients with dysphagia; similarly it was
seen in the present study. It was observed that using both
techniques, it leads to improvement of hyolaryngeal
excursion on dry swallow, which further helps in building
the swallowing skill with different consistencies of food. It
was observed that the level of current stimulation helped in
improving sensory and motor functions. In case 1 with
cerebellar lesion the current level was upto 5 mA and in
case 2 with medullary lesion it was 13 mA current which
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contributed to hyolaryngeal excursion. There was a gradual
increase tolerance for current level as observed in both
cases in sessions. There was a gradual improvement seen in
cough reflex, control of secretions, decrease in gurgly
voice, and lesser aspiration after trial feeds with different
consistencies of food. Case 1 showed a better control of
swallow with increase in food quantity per spoon while
case 2 needed gradual improvement owing to the severity.

A study [20] conducted a retrospective review of 18
patients with dysphagia who received VitalStim therapy.
The authors concluded that VitalStim therapy seems to
help those with mild-to-moderate dysphagia. However, the
patients with the most severe dysphagia did not gain
independence from their feeding tubes. A study [21] con-
cluded that ES combined with conventional treatment is
superior to conventional treatment alone in patients with
dysphagia following treatment for brain injury. So these
findings would help in attributing the reason of improve-
ment in the cases of the present study post-CVA.

The effectiveness using TENS with traditional dyspha-
gia therapy seen in the present study can be similarly seen
in other studies [22]. A study on RCT inclusive of 59
patients evaluated a neuromuscular electrical stimulator
(VitalStim) in stroke patients with dysphagia. It showed
that 42 patients improved while 17 did not improve with
respect to residual solid, soft and liquid foods retained in
the pharynx. The authors concluded that less pharyngeal
residue before treatment serves as a factor for predicting
greater improvement after VitalStim treatment. However,
in the present study the pharyngeal residue would be due to
the impact after stroke, site of lesion and the severity of
stroke. As TENS recruits type II muscle fibres, combina-
tion therapy of TENS and exercise maneuvers results in
early transition from tube feeding to the oral feeding [23].
Hence the use of TENS should be incorporated in the
treatment protocol for Dysphagia particularly in the acute
stage. Hence in this study the effectiveness of Transcuta-
neous Neuromuscular FElectrical Stimulation combined
with exercise were shown.

Summary and Conclusion

With the advent of new therapeutic techniques, there is a
greater advantage in utilizing TENS along with traditional
dysphagia therapy, especially in stroke cases and it is
imperative to establish whether or not TENS has greater
efficacy as compared with traditional swallowing therapy.
Additionally, such research trials should assist in identifi-
cation of specific patient populations that may have a
greater response to TENS. The emergence of data from
more rigorous and well designed clinical outcomes studies
will surely advance our understanding of this technique and
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contribute to collection of data towards evidence based
therapy.
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