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Abstract

Background: The combination of Alzheimer’s disease (AD) in vas-
cular dementia (VaD) leads to an increase of cognitive impairment
and ataxia and worsens prognosis. Physical exercise is a crucial key
to avoid falls. Translingual neurostimulation (TLNS) has been used
to improve dynamic and static balance and gait of several years. A
non-pharmacological intervention programme for symptoms of de-
mentia can help improve neuropsychiatric symptoms.

Objectives: To study the dynamics of cognitive impairment and the
quality of life of patients with mixed dementia, depending on the
methods of patient care.

Methods: Cohort study of 80 cases, from March 2019 to January
2020, moderate and severe cognitive impairment and previously
established diagnoses of chronic cerebrovascular ischemia (with-
out any notes about dementia). Inclusion criteria: MMSE<26 points,
FAB<11 points. The average age of the patients was 77 + 6.3 years.

Results: The quality of life (EQ-5D VAS) increased in the group 1 in
100% of cases 23 + 4.7 points. In the group 2, changes in the quality
of life were not statically significant, the average value decreased by
2 £ 0.7 points. The improvement in the stabilometry was confirmed
by a statically significant improvement in the mean values of BBS
and DGI. The use of TLNS (PoNS ™) with physical exercises under
the control of stabilometry with biofeedback system (H. Motion Lab
™) in patients with high risk of falling can improve gait and balance,
including patient with dementia.
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Conclusion: A differentiated approach to the problem of cognitive
impairment in the early stages of dementia (taking into account the
etiology of dementia) increases the compliance of the patient and
relatives and the effectiveness of drugs therapy.
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Background

There were 46.8 million people with dementia in the world in
2015. Every 20 years the number of patients should double and their
number should reach 75 million by 2030, and 131.5 million-by 2050.
Growth the number of patients with dementia is related to the qual-
ity of the life and it is especially pronounced in low and middle in-
come countries. A in developed countries positive trend towards the
decrease the number of patients with dementia is associated with im-
proved living conditions and the quality of medical care [1].

The majority of authors included mixed cases vascular dementia
(VaD) and Alzheimer’s disease (AD) in vascular dementia rates. In
our country, cognitive impairment is more often diagnosed as vas-
cular. In this group of patients, the results of a neuropsychological
examination and brain MRI/CT often indicate a mixed etiology of
cognitive impairment - a combination of vascular and degenerative
deceases. Post-stroke cognitive impairment can be reversible or par-
tially reversible [1]. Mistakes in the diagnosis of cognitive impair-
ment in cases of chronic cerebrovascular ischemia delay the start of
specific treatment and lead to a decrease in the quality of life.

Recent epidemiological data from clinical and neuropathological
series identify mixed dementia as one of the most common causes
of dementia. Zekry D. et al. [2] Observed in a group of patients with
AD revealed 50% vascular disorders of different severity. At the same
time, 80% (!) of patients diagnosed with VaD had typical AD changes.
The pure VaD was observed in 8-15% cases. The combination of AD
and VaD leads to an increase of cognitive impairment and ataxia and
worsens prognosis [3].

The falling remains one of the most acute problem among the el-
derly. Physical exercise is a critical key to avoid falls. Using biofeed-
back systems while exercises facilitate understanding of the task for
patients with cognitive impairment [4-6].

Translingual neurostimulation (TLNS) has been used to improve
dynamic and static balance and gait of several years. Non-invasive
brain stimulation techniques have shown similarly promising poten-
tial to modulate brain plasticity in humans. In stroke specifically, both
sensorimotor and higher-order cognitive impairments, such as apha-
sia and neglect, have demonstrated varying degrees of recoverability
[7,8]. This fact allowed to start studies TLNS for cognitive impair-
ments of the other etiology.

More than 90% of people with dementia experience neuropsychi-
atric symptoms which are often distressing and can result in early
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diminished quality of life, increased frequency of emergency depart-
ment visits along with stress and ill-health in caregivers. A non-phar-
macological intervention programme for symptoms of dementia can
help improve neuropsychiatric symptoms. The programme has a mul-
ticomponent, structured approach which includes initial person-cen-
tred assessment on needs, environment and potential behaviour trig-
gers; education of the family, caregivers and community on dementia
care and management; and a personalised, one-on-one programme of
selected non-pharmacological intervention sessions [9].

Researchers recognize the need for such further studies and future
trials to document the efficacy of non-pharmacological interventions
for dementia.

Goals. To study the dynamics of cognitive impairment and the
quality of life of patients with mixed (vascular and degenerative) de-
mentia, depending on the methods of patient care (drug treatment or a
combination of drug treatment and social involvement of the patient).

The objectives of the study. To determine the relationship between
the presence of signs of a mixed (vascular and degenerative) nature
of brain damage, the severity of cognitive, motor impairment and the
dynamics of quality of life.

Materials and Methods

Cohort study of 80 cases, from March 2019 to January 2020, mod-
erate and severe cognitive impairment and previously established
diagnoses of chronic cerebrovascular ischemia or discirculatory en-
cephalopathy degree II and III (without any notes about dementia).

Inclusion criteria: MMSE<26 points, FAB<11 points. Exclusion cri-
teria: previously verified dementia of any type. The average age of the
patients was 77 + 6.3 years.

The group 1 included 63 patients residing in a long-term care
(LTC) clinic from month to year. On the basis of clinical data and
brain MRI (atrophic changes in the temporal and parietal lobes, atro-
phy of the hippocampi), 30 cases were verified-AD, 2 cases of Lewy
Body Dementia (LBD), 13 cases of VaD, 1 case of progressive supra-
nuclear palsy (PSP), 1 case of primary progressive aphasia (PPA), 16
cases of mixed (degenerative and vascular) dementia with a history of
hemorrhagic stroke (4 cases) or ischemic stroke (5 cases), including
after not neurosurgical intervention (4 cases).

The group 2 included of 17 patients because of the refusal of rel-
atives from the proposed placement of the patient for a long stay in
our clinic. Patients in this group were examined by a neurologist and
neuropsychologist, and drugs were prescribed them by a neurologist.
Their relatives were interviewed and we taught them the specifics of
contact with a patient with dementia. Based of clinical and MRI data
were diognosed 1 case frontotemporal dementia (FTD), 1 case LBD,
1 case VaD and 14 cases of AD.

The most common MRI-sign in both group was a combination of
atrophy of the temporal and parietal lobes with severe subcortical and
periventricular white matter lesions.

Due to the presence of ataxia in the group 1, a subgroup of 10
patients was identified that had a high risk of falling according to
the Berg balance score (BBS)<43 points and dynamic gait index
(DGD<19 points. Patients in this subgroup did physical exercis-
es on training static and dynamic balance using the TLNS method
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(PoNS ™, Helius, USA) under the control of stabilometry with bio-
feedback system (H. Motion Lab ™, Habilect, Russia).

Clinical and instrumental complex: neurological examination,
MRI, CT, MMSE, FAB, GDS, EQ-5D VAS. Patients from the group 1
had individual cognitive trainings, classes with an occupational ther-
apist and a specialist in social adaptation, classes in adaptive physical
education and increased stability. For both groups were prescribed
standart drugs like memantine and acethylcholinesterase inhibitors
(AChE]) in therapeutics doses.

Non-pharmacological methods: therapeutic conversation (to reduce
the manifestation of anxiety and depression), orientation in place, ori-
entation in time and self (to improve the patient’s cognitive status and
social involvement), cognitive stimulation therapy, therapy by mem-
ories (restoring the patient’s life history, recognizing relatives), in
spring and summer classes (planting and caring for plants, taking into
account ergonomics for the elderly - the location of boxes with plants
at the patient’s waist level), art, music (visiting concerts, performing
favorite songs by patients themselves), aromatherapy (using aromatic
oils in the room, when taking a general or local bath), sensory inte-
gration (vary in intensity of stimulation from the least sensitive to the
most sensitive areas).

Results

Most often problem for patient with cognitive impairment were
the orientation in time and place and the decreasing in non-specific
modal memory.

In the group 1, the MMSE and FAB scales obtained average val-
ues of 17.2 + 6.4 and 8.7 £ 3.1. In the group 2, the average values of
MMSE and FAB were 18.6 + 5.4 and 9.2 + 2.3. The quality of life on
the visually analogous EQ-5D VAS in the group 1 averaged 74 + 8.2
points and group 2 averaged 77 £+ 5.1 points.

Differences in values were statistically unsignificant, which al-
lowed the groups to be compared.

Average during the stay of patients in the LTC clinic was 58 + 17,6
days (the minimum time was 26 days, the maximum was 311 days,
this patient stay in the clinic now). After 6 months changes of MMSE
and FAB data were not statistically significant that means no futher
cognitive impairment.

Six months later the quality of life (EQ-5D VAS) increased in the
group 1 in 100% of cases 23 + 4.7 points. In the group 2, changes in
the quality of life were not statically significant, the average value
decreased by 2 + 0.7 points. Further exams are planned after 12 and
24 months to assess the quality of life of the patient and his family and
the dynamics of the severity of cognitive impairment.

In the subgroup of all 10 patients with the high risk of falling,
before to the TLNS, the support of 1 caregiver was requiring.

After 2 weeks of training, as a result of improving the static and
dynamic balance, 5 out of 10 patients were able to move on a flat sur-
face independently and needed supporting only when climbing stairs
and when walking in the park, 3 patients needed only visual or verbal
control, 2 patients were able to move independently on any surface
[10-13] (Figure 1).
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Figure 1: Patient M-va, 74y., the reduced angle of deviation of the center of
gravity in the Romberg test (with open eyes) before (blue color) and after (yel-
low color) the TLNS course according to stabilometry.

The improvement in the stabilometry was confirmed by a stati-
cally significant improvement in the mean values of BBS and DGI
(Figure 2). Before the start of classes, the BBS median value was
M=42 (41; 43, min=31, max=47). After classes, the BBS median
value was M=50 (47; 55, min=38, max=56). DGI results also had
positive dynamics: from first values of the median DGI M=18 (41;
43, min=31, max=47), to the values after classes DGl M=(41; 43,
min=31, max=47). All of the described changes helped to reduce the
risk of falls in patients with ataxia, despite of the cognitive impair-
ment in this group of patients.

Figure 2: Dynamics of values on the Berg and DGI scales for 2 weeks of TLNS
classes and motor rehabilitation aimed at improving the static and dianmic bal-
ance.

The described model of an individual approach is recommended
for working with patients with dementia all over the world. But even
in developed countries there are difficulties with its full implemen-
tation in clinics. Feature of this study is the possibility of long-term
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(from a month to several years) follow-up of patients in professional
nursing care at the same time by neurologists, neuropsychologists,
rehabilitation therapists, occupational therapists, and social workers.

Conclusion

Cognitive training, occupational therapy and social adaptation,
physical exercises should be focused on individual problems of the
patient and take into account the etiology of dementia, the severity
of cognitive impairment, other diseases, and only then can improve
quality of life of the patient and his family.

The use of TLNS (PoNS ™) with physical exercises under the
control of stabilometry with biofeedback system (H. Motion Lab ™)
in patients with high risk of falling can improve gait and balance,
including patients with dementia. The question about the possibility
of the cumulative effect of TLNS in this category of patients remains
open.

Discussion

The group of patients with mixed dementia (AD and VaD) should
be considered separately as the group with the highest risk of develop-
ing early mental symptoms and motor disorders that increase the risk
of falling.

A differentiated approach to the problem of cognitive impairment
in the early stages of dementia (taking into account the etiology of
dementia) increases the compliance of the patient and relatives. That
can help to improve their quality of life and the effectiveness of drugs
therapy.

No potential conflict of interest was reported by the authors.
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