CerebralSmallVesselDisease—ALongitudinal 10
YearsEvidencedStudy

ABSTRACT

A Cluster of geriatric health issues which can lead to many neurodegenerative disorders
includingParkinson’s disease, Alzheimer’s, and dementia. All these carry along with it a potential
decline inquality of life, health care expenses; a larger amount of disability. An early identification of
riskfactors, along with treatment using due medication coupled with non — pharmacolegical
treatmentusing physiotherapy were analyzed with evidence in a Ten year follow up'of a:subject with
cerebralsmall vessel disease. Outcome of the research can be beneficial for geriatric subjects and
to furtherthecontinuationofthefindings oftheresearch.

Cerebral small vessel diseases, with risk arising from ageing, hypertension, and diabetes can
betterbe medically diagnosed treated and duly followed up as it could lead to cognitive decline,
dementia,fallsphysicaldysfunctionsresultingphysicalandpsychologicalchallengesloweringanelderlysu
bjects quality of life. A holistic intervention, including regular physiotherapy can do a larger
extentcan minimize progression CSVDas well be beneficial <by maximizing functional
independenceamongthesubjects.

Keywords:CSVD:Cerebralsmallvesseldisease;QOL:Qualityoflife;ADL: Activitiesofdailyliving;NPRS:Nume
ricalpainratingscale.




1. INTRODUCTION

Thereisanincreasinglongevityfoundtobeassociate
dwithvarioushealthailments,especiallygeriatricsub
jectsvulnerabletopsychosocial, physical, financial
issues leading
toadiminisheddignity,largerdependenceanddiffere
ntdegreesofdisabilities.Systemicillnesseslikehype
rtension,diabetes,atherosclerosis, canalongwith
geneticfactorsplayavitalroleinglobalgeriatricsubje
ctsdevelopingneurodegenerativedisorderslikestro
ke,parkinsonsdisease,cognitivedecline,psychiatri
c disorders, Alzheimer’'s. These neuroailments
are found to be linked with long
termhealthcareaffectingsubjects,families,andsoci
ety [1-4]. Early identification of risk factorsand
treatment of that were to be more
focusedmedically.Anotherkeyfactorfromliteraturer
ecorded was an early onset of these said
riskfactorscanmorebecriticalonlivingdaysofaffecte
dsubject 5-9].

Oneamongthepathologicalmanifestationsofneuro
degenerativedisorderswasvertigo,cerebral small
vessel disease especially amongsubjects above
60  years. This research wherenon-
pharmacologicalwayswithspecificphysiotherapy
were discussed using evidence ongeriatric
females on a longitudinal analysis from2011 —
2021.

CSVDAccountsfor25%ofstrokesandcontributesfor
futurerisksofstrokeanddementia ward.low et al
2019,increasing
burdenonsociety.FuturesCSVDwerefoundtobeas
sociated with increased mortality
independentofgender and  preexisting vascular
riskfactor[8]Genetic,environmentalculturalfactors
werelinkedtocognitivedeclineincreasingriskforSv
D[9]LowvitaminB12(Devakumar  2019) age
,hypertension:,diabetesmellitus were shown to be
known risk factors forCSVD[10].

Katzindexwasvalidatedintheassessmentwith
optimal “reliability among subjectswith or
without cognitive decline (Reductiveet al2015).

While...neuro imaging studies demonstrate
highercortisol levels in neural activity as diffuse
whitematterhypertensionintensitywererelatedtoatr
ophy,cognitive decline, dementia[11].

Featuresofvascularparkinsonismlikebradykinesia,
rigidity,gaitdisturbanceswereassociated
withCVSD(Vanderholstetal2015).

Annualplaiteddizziness[12]gait,balancedysfunctio
n [13], falls were also recorded
amongCVSDsubjects .

Holisticapproachineffectiveassessmentanyinclinic
almanagementofpatientshimwith
CSVDincludingexpertsinstrokeneurology,cognitiv
e

,physical dysfunction life style intervention
andpharmacological treatment were emphasized
forCSVDbyClancyetal2020,asthisbeingecommong|
obalbraindiseasematcausescognitiveimpairment,i
schemicorhemorrhagicstroke .« ,problems  with
mobility ,neuropsychiatricsymptoms with focal
white and deep gray matterlesioninNMRI [13-16].

Cerebral small Vessel Disease (CSVD)
Accountsfor 25% ofistrokes and contributes for
future risksofstrokeanddementia(Wardlowetal
2019),increasing burden on society. CSVD were
foundtobeassociatedwithincreasedmortalityindep
endent of gender and preexisting
vascularriskfactor[8]Genetic,environmentalcultur
alfactorswerelinkedtocognitivedeclineincreasingri
skforSVD[9]LowvitaminB12(Devakumar  2019)
age ,hypertension ,diabetesmellitus were shown
to be known risk factors forCSVD[10].

Katz index was validated in the assessment
withoptimal reliability among subjects with or
withoutcognitivedecline(Rebustiveet al 2015).

While neuro imaging studies demonstrate
highercortisol levels in neural activity as diffuse
whitematterhypertensionintensitywererelatedtoatr
ophy,cognitive decline, dementia [11].

FeaturesofvascularParkinsonismlikebradykinesia
,rigidity,gaitdisturbanceswereassociated
withCVSD(Vanderholstetal2015).

Unexplained dizziness (Ahmad et al 2015),
Gait,balancedysfunction[13],fallswerealsorecorde
damongCVSDsubjects.

Holisticapproachineffectiveassessmentanyclinical
managementofpatientswithCSVDincludingexpert
sinstrokeneurology,cognitive

,physical dysfunction life style intervention
andpharmacological treatment were emphasized
forCSVDbyClancyetal2020,asthisbeingcommongl|
obalbraindiseasethatcausescognitiveimpairment,i
schemicorhemorrhagicstroke ,problems  with
mobility ,neuropsychiatricsymptoms with focal
white and deep gray matterlesioninNMRI.

Repeated above



1.1 AimsandObjectives

1. Tounderstandthepathogenesisofvertigo
2. Tofindtheroleofphysiotherapyasaprophylact
ictherapeutics.

2. MATERIALSANDMETHODOLOGY
2.1 Backgroundinformation

Mrs. XXX aged 78 years, known hypertensive
onAmlodipinel0mgfortwentyyears, Type2diabete
s for 15 years taking Glycomet 500 SR,had
hysterectomy at her age of 43 years,
motheroftwo female adults literate and retired
asaTamilNadu StateGovernmentofficial, India.

Physical examination as on 2011: BMI - 29kg/m®

Waist circumference - 98 cm, Blood pressure
insitting- 150/93mm/Hg
Previous medical treatment for chronic neck
painwithvertigowastreatedbyphysiciantabletVerti
nandNSAIDsince2010.

Investigation:

YEAR HbAlc
2011 6
2013 7.5
2021 7

NMRIin2011hasrevealedcorticalatrophy;smallves
seldiseasewithwhitematterhyperintensityofFazek
asGradel.

2.2 ComplaintsoftheSubject

Neckpain,vertigo,unexplaineddizziness,fatigue,
stiff shoulders, occasional low back
andkneepain.

2.3 MajorMedicalConditions

a. Hysterectomyat her ageof45

b. Covid 19 tested positive in July 2020,
hasrecovered with due medical treatment,
butinDecember2021hadhypertonicityofboth
extremitieswithmildrigidity,wastreatedbyph
ysicianwithtabletpreGabapentin.

C. Hypertensivefor20years
d. Diabeticforl5years
e. HavingCSVDsince2011

2.4 OnExamination

o Peripheraljointsnil
deficitrestrictedendrangemovements

o Cervicalandshouldersmovementspainfulan
dmildrestricted

o ADL-Independentreasonably

. Gait - Ambulant and

functionallyindependenttoa largerextent

Last decade she has :made adequate life
stylechangeswithregularwalking,goodsleepingpat
tern, along with regular: adherence to
specificphysiotherapy.

2.5 Procedure

This Research. was carried in longitudinal
meansfrom May 2011 to 2021 December with
weeklytwice physiotherapy sessionsfor 25-30
minutesat an exercise intensity of 60-70% of her
maximalheartrate.

Cervicalspinestrengthening,shoulderbracing,

core strengthening and inversion therapy
werecarriedinsitting,standing,supine,sideandpron
e positions. A set of 15 exercises were
usedwith5-
6repetitions.Gadgetsincludingphysioball teraband
wereused.Withnountoward

incidents she was regularly treated during
thisperiod.

Pain, activities of daily living were taken in
2011and 2021 were analysed and presented
with dueliteratureevidenceas below:

3. CLINICALPROGNOSISANDRESULTS
Major functional problems faced by this

researchsubjectwereneckpain,dizzinesswhohasr
etiredfromGovernmentservice,beingthemother of

two adult girlsbecoming a widow
attheageof76years.

She was treated for hypertension and
diabetes,but mesomorph.

ShewasinfectedwithSARSCovid 19, developed
cerebral hypoxia, and wasmedicallytreated.



TableofResultsonNprs,Hbalc,Katz,Fazekels Scale

Years ScalesonNPRS Hbalc Katzindexonad|% Fazekelsscaleon csvd
2011 8 6 69 Gradelason2011
2021 2 7 83

Prognosis Hasnot takenMRI

AlongwithmedicationforHypertensionandDiabetes
Mellitus, she was regularly treated
withtwiceaweekwithphysiotherapyandherfunction
alprognosiswereanalyzedalongwithfrom2011tillD
ecember2021.

Sheisfunctionally
independentforADL,dailycare,andfinancial needs.

Pain,stiffnessofshoulders,kneepain(Right)with
occasionaldizziness recorded.

Cognitively doing good as she was found to
liveindependentlyliving with agood lifestyle.

4. DISCUSSION
4.1 CriticalResearchQuestionsArising
4.1.1 DoesVertigogiveacluefor SVD

Vertigowasthoughttoberelatedtocardiovascular
predictor; Few researchers
haverelateddizzinessamongelderswithCSVDleadi
ngto neurodegenerativedisorders.

Toker et al [17] in a systematic review from
1,506citationsand5studiesvertigocouldbeapredict
or for cardiovascular diagnosis:-Whereasthis
research does not give any known history

orcomplaints of .cardiac ‘ailment, but a
hypertensiveand on medication.
FurtherFatahzadehet al 2006in clinical

classification “of including stroke andTransient
ischemic attack to: be cardiovasculardiseases,
which supports this subject having hadthe single
- vessel disease as shown in her NMRIwith
vertigo .. for- which she was treated but
SV Dwasnottreatedwithmedication.

Cerchiaietal[18]withENTandNeurologicalexpertsfr
omltaly have shown alinkbetweencerebral small
vessel white matter disease withDizziness
among geriatric subjects. SVD furthercan give
rise to cognitive decline [19]
dementia(Tavera2016) andFalls[20].

4.1.2 Roleofphysiotherapyhere?

Karlberg et al 2004 theorized that parts of
thevestibularsystemaredifferentiallysusceptibleto

4

global drops in pressure leading to ischemia
[21].Further Newman et al [17] have added
strength(this research subject having vertigo and
cerebralischemicchanges)thataglobalreductionin
blood pressure lead to local ‘asymmetries in
thevestibular system causing vertigo. via a
Transientischemicattacktypemechanism.

Tan et al [22], recorded  hypertension,
diabetesmellitusandgeneticstobeassociatedwithA
rteriosclerosis, aging hence called
hypertensiveSVD[23].

Animpairedautoregulationofinvolvedsmallvessels
resultsin, reduced " cerebralbloodflowandchronic
cerebralhypoperfussion.

Rigsbyetal[24]havenotedinmalehypertension rats
spironolactone to improve thetone ofthecerebral
vasculature.

Rensma et al[25]in a systematic review
riskfactors such as hypertension, diabetes
mellitus,smoking,dyslipidemia,infection,hereditydi
seases, obesity, homocystenine
concentrationforCSVD.

Pantoni[26]withneuroimagingofCSVDinvolving
lacunar infarcts, subcortical infarct
withmicrobleeds,brainatrophyandenlargedperivas
cularspaces.

Whileresearchstudieshaveidentifiedhypertension
and diabetes to be associated withCSVD, this
research subject was
hypertensiveandadiabeticalongwithvertigo,andm
orevulnerabletodevelopingischemicchangesofne
urologicalhighercenters.

Her NMRI revealed at her age of 60 years
withvertigophasshownCSVDwithcorticalatrophy.

4.1.3 Istherealinkwithhypertensionage?

Lietal[27]havestatedmainclinicalmanifestations of
CSVD include stroke,
cognitivedecline,dementia,psychiatricdisorders,a
nabnormalgaitand Urinaryincontinence.

According to Petty et al [28], 25% of all
ischemicstroke from SVD, puts patients at twice
the riskforSVD [29].



The leading cause of functional loss,

cognitivedecline anddisabilityin elders.

Subtlegaitandposturalabnormalitieswererecorded
amongSVDsubjects(Ahmadetal,2016).

BPPV [30] to be prevalent among 9 % of
elderscanreduceADLanddepression.

Vestibular rehabilitation programs were shown
tobeeffective (Herdman2013).

Gait and posture can get altered in CVSD
whicharephysicalcomponentsinvolved.

Pinkhardt et al 2014 recorded Occulomotor
andcognitive functioning probably depend more
onwhich fibers are hit by SVD than the amount
offibersaffected.

White matter lesions burden positively
correlateswithage[31]asSVDislinkedwiththedevel
opmentofgeriatricsyndrome(Kuoetal2004).

DizzinessHandicaplnventoryQuestionnaire[32].
SVDburdenbasedonFazekasscale[33].

White matter hyper intensities on T2 weighted
onMRI are the radiological expression of SVD
andknownmarkerofahigherriskcerebral,cerebellar
and brainstemstroke[34].

Unaetal[35]onaholisticapproachintheclinicalmana
gementofCSVD.

This research subject was found to have in
thelast ten years _independant for ADL,
reasonablecognitive« abilities going for regular
walking for 30minutesweeklyfivetimes.

Having been infected with SARS Covid -19,
shehas recovered with' bilateral hypertonicity
(couldbecerebralhypoxia)butwithgoodfunctionalre
covery...Shei,, was complaining of a stiff
neck,shoulders - which were treated with
physiotherapy[36-38].

With regular adherence to specific
physiotherapyfindings of this  longitudinal
research can be

vitalforlargerRCTsasaprophylactictherapyforCSV
D.

Withinfrequentcomplaintswithofkneepain,LBA
was treated with specific physiotherapy
andVD3supplements.

As shown in the table of results, NPRS
reducedbutglycemiccontrolvariedbutremainedfun
ctionally independent for all his daily
activities,whichwereworthnoting.

Cognitive decline and dementia were proven
withcerebrovascular pathology on MRI findings to
beassociatedwithsymptomaticstrokeincludingsile
ntstrokeandmarkersofcerebralsmallvessel
diseases especially among subjects
withatrialfibrillationasevidenceinabirthcehortresea
rched by Lira ryden et al «[39].. However
thisresearch subjects did not havewany known
atrialfibrillation.

Hooper et al [40] . have " .recorded that
preexistingCSVD as risk factor for poor clinical
outcome

andpredictorformortalityinpatientswithasymptoma
tic ishemic stroke, despite
successfulrecanalization’ with  endovascular
thrombectomyfor large vessel occlusion, the

probable

reasoncouldbepathologicalchangeswithchronicce
rebral hypo perfusion and ischemia
affectingsmall perforating cerebral

arterials,venulesadcapillaries in CVD as recorded
by (Streifer et al2017)but this research findings
where the subjectwas conservatively treated him
holistic
approachofmeditationandphysiotherapyandlifesty
lemodification.

Zhou et al [41] among 158 CVD patients
withmean age of 60 years measured with
elevatedserum cortisol level and concluded that
cortisolcan be a promising biomarker in CVD as
cortisolis concerned with anxiety and depression.
Thisresearchsubjecthavinglostherlifepartnerrecen
tlycouldfurtherincrease withCVSD.

Lariza et al 2020 having carried out MRI
among96 CSVD Russian subjects of both sex
above
60yearsrecordedheterogenecityofCVSDandvariat
ions in clinical manifestations observed
inFazekas stage 3 of this disease but this
researchsubjecthadafazekasstagel.

5. CONCLUSION

Less focused was geriatric research, but
asitnecessitatestheirrighttoleadtheirlifewell,proph
ylacticmeanswhereespeciallywithphysiotherapy,
a non - pharmacological
meanscanalongwithduetreatmentwithmedicationc
an be a boon in elderly care with an
increasingeldersworldwide, thisunfocussedareaof



preventingneurodegenerativedisordersgetsmore
highlightedinthistenyearsoflongitudinal




follow up and Analysis with due evidence
from2011 —-2021.

Furtherstudiesonothermeasurablevariablessucha
sNMRI, specificparameterslikegait,including other
disciplines into the research
arehighlyrecommended.
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