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PAC PIEM RUN GHI BANG GIA TOC KE KET HO'P PIEN CO' BE MAT
O’ BENH NHAN PARKINSON TAI BENH VIEN PAI HOC Y HA NOI

Nguyén Viét Pirc!, Phan Thi Minh Ngoc?, L& Pinh Tung??,
Do Thi Hué?, Po Duy Giang3, Ngd Ha Trang?, Nguyén Trung Son?

TOM TAT

bat va'n dé: Run trong bénh Parkinson da dugc
nghlen cu‘u rong rai trén the gidi, nerng tai Viét Nam,
dir liéu vé d3c diém run con han che Viéc st dung gia
toc k& két hap d|en cd bé mat co thé cung cap thong
tin khach quan va dinh lugng vé dic diém run, ho trg
chan doan chinh xc. Muc tiéu: MJ ta déc diém run
ghi bang gia toc k& két "hdp d|en cd bé mat & bénh
nhan Parkinson tai Bénh vién DPai hoc Y Ha NOi.
Phudng phap nghién ciru: Ngh|en clu md ta cat
ngang trén 51 bénh nhan dugc chan doan xac dinh
Parkinson, kham tai Bénh vién Pai hoc Y Ha NGi tir
thang 7/2024 dén thang 5/2025. Run dugc do bing
gia toc ké két hgp dién co bé mat & cac trang thai: nghi
ngoi, duy tri tu thé, nang vat nang va khi lam nghiém
phap tap trung tinh than. Két qua: Run khi nghi xuat
hién & cad 51 bénh nhan nghién ctfu. Tan s6 run khi
nghi, duy tri tu' thé, nang vat nang trong khoang 4-6
Hz. Khi lam ngh|em phap tap trung tinh than, tan s6
run thay dsi khéng dang k& trong khi bién do run trén
EMG ting tUr 1,5 — 2,3 [an so véi khi nghi. M6 hinh co
cd trong bénh Parkinson I3 luan phién gitfa hai nhom cg

1Truong Pai hoc Y - Duoc Thai Nguyén

2Truong Pai hoc Y Ha Noi

3Bénh vién Pai hoc Y Ha Noi
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dong van va d6i van, run xuat hién thai gian tiém khi
chuyén tur ngh| ngai sang duy tri tu thé vdi ty I€ 1én tdi
88,2%. Két luan: Dic dlem run do bang gia toc ké ket
hdp dién co bé mat (tan s6, bién dd, thdi gian tiém, md
hinh co cd) cung cap thong tin dinh Ierng hitu ich trong
ch&n doén Parkinson.

Tar khoa: Run, bénh Parkinson, dién cg bé mat.

SUMMARY
TREMOR CHARACTERISTICS RECORDED
BY ACCELEROMETRY COMBINED WITH
SURFACE ELECTROMYOGRAPHY IN
PARKINSON'’S DISEASE PATIENTS AT

HANOI MEDICAL UNIVERSITY HOSPITAL

Background: Tremor in Parkinson's disease (PD)

has been extensively studied worldwide, but data on
tremor characteristics in Viethamese patients remain
limited. The use of accelerometers combined with
surface electromyography (SEMG) can provide
objective and quantitative information on tremor
characteristics,  supporting accurate  diagnosis.
Objective: To describe the characteristics of tremor
recorded using accelerometers combined with sEMG in
Parkinson's disease patients at Hanoi Medical
Universiti Hospital. Methods: A cross-sectional
descriptive study was conducted on 51 patients
diagnosed with Parkinson's disease who consulted
Hanoi Medical Universiti Hospital from July 2024 to
May 2025. Tremor was recorded using accelerometers
combined with sEMG in various conditions: at rest,
during posture maintenance, while lifting a heavy
object, and during mental concentration tasks.
Results: All patients exhibited resting tremor. The
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tremor frequency at rest, during posture maintenance,
and while lifting a heavy object ranged from 4 to 6 Hz.
During the mental concentration task, tremor
frequency remained largely unchanged, whereas the
tremor amplitude on electromyography (EMG)
increased by approximately 1.5 to 2.3 times compared
to the resting state. Muscle contraction patterns in
Parkinson's disease were characterized by alternating
activation between agonist and antagonist muscle
groups. Tremor latency was observed when
transitioning from rest to posture maintenance in
88.2% of  patients. Conclusion: Tremor
characteristics  recorded using  accelerometers
combined with sEMG (including frequency, amplitude,
latency, and muscle contraction patterns) provide
valuable quantitative information for diagnosing and
differentiating Parkinson's disease from other tremor-
related disorders. Keywords: Tremor, Parkinson's
disease, surface electromyography.

I. DAT VAN PE

Bénh Parkinson (PD) dugc mé ta lan dau
nam 1817 bdi James Parkinson, la rGi loan thoai
héa than kinh phé bién th( hai sau Alzheimer.*
Bénh dic trung bdi thodi hdéa tién trién cac
noron dopaminergic tai thé nhat - liém den, gay
mdt can bang chiic nang hé ngoai thap.

Theo udc tinh, ty 1€ mac mdi cua_bénh dao
dong tir 5/100.000 dén 26/100.000 maoi nam. Ty
Ié mdc cling tdng gap 5 dén 10 [an tir do tudi 50
dén 80.

Trong bénh Parkinson, run la triéu chdng
dién hinh, véi bi€u hién run khi nghi ngoi ki€u vé
thuéc va run khi gilr tu thé, tan s6 run trong
khoang 4-6 Hz, cang vé giai doan sau triéu chirng
cang ro rét. Run tang lén khi xic déng, mét moi,
tép trung cao do hay gé’ng stc tay bén d()’i dién
va thugng cai thién khi van dong c6 chua y.!

O giai doan sém clia bénh, ¢ thé gép triéu
chiing run khi duy tri tu thé chlem uu thé, con
triéu chirng run khi nghi nggi & mdc do nhe han.
Do dé phan biét run do Parkinson véi cac bénh ly
khac tré nén kho khan. Trong mot nghién clu
ngudi ta d3 thdy trong bénh Parkinson chéan
doan sai 1én ti 25% néu run 13 biéu hién duy
nhat & giai doan s6m.” Hién nay, chidn doan
Parkinson chu yéu dua vao lam sang va loai trlr
cac bénh ly run khac. Tuy nhién, do tri€u chiing
trung Idp, viéc phan biét Parkinson vdi cac roi
loan run khac van con nhiéu kho khan & ca giai
doan sém va tién trién, trong khi phuong phap
diéu tri va tién lugng gitta cac bénh nay lai khac
nhau. Do d6, can thiét c6 thém phucng phap
danh gid khach quan, chinh xac hon dé ho trg
chén doan sém va dung bénh.

ba ky van dong la k¥ thuat hd trg hiéu qua
trong chan doan r6i loan van dong, dic biét la
run, ngay ca khi triéu chiing 1am sang chua ro

rang. Phuang phap nay khong xam Ian, st dung
gia téc k& 3 truc, con quay hdi chuyén va dién co
bé mat d€ ghi nhan chuyén déng chi, dau va
hoat déng cd. Nhg d9, cho phép udc lugng chinh
xac bién do, pha va cac tham s6 run theo thdi
gian thuc, gép phan hd trg chan doan.

Chan doan Parkinson dua trén gia tc ké két
hgp dién co bé mat (sEMG) da dudc thuc hién &
nhiéu nudc trén thé gidi. Tuy nhién tai Viét Nam,
cac nghién clru vé van dé nay con han ché.

Vi vy chlng tdi tién hanh dé tai “Dac diém
run trén gia toc ké két hgp dién cd bé mat &
bénh nhan Parkinson” véi muc tiéu sau: "Mo t3
dgc dgc diém run ghi bang gia téc ké két hop
dién co bé mat ¢ nguoi bénh Parkinson dén
kham tai Bénh vién Dai hoc Y Ha Noi”.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Paoi tuong nghién clru. Tat ca ngudi
bénh dugc chan doan Parkinson dén khdm ngoai
tru tai Phong kham than kinh, Bénh vién Dai hoc
Y Ha Nai tir thang 07/2024 dén thang 05/2025.

2.1.1. Tiéu chudn lua chon

- T4t ca bénh nhan dugc chan doan xac
dinh bénh Parkinson theo tiéu chuin cta MDS
(2015).6

- TUr 40 — 80 tudi.

2.1.2. Tiéu chuén loai trir

- Ngugi bénh bi bénh than kinh ngoai bién
va cac bénh ly gay anh hudng dén dan truyén
than kinh: bénh da day than kinh, ti€u dudng,
nghién rugu, nhiem doc...

- C6 t6n thuong da, cd, mach mau chi trén,
gay kho khan khi ti€n hanh khao sat.

- S dung cac thubc va cac chat gay run
gom thuGc cudng giao cam, thudc chéng tram
cam, thudc chéng dong kinh, ...

- Bénh nhan cd kém cac triéu chiing bénh
vé ndo khac (nhu chan thuong so ndo, tai bién
mach mau ndo, u nado...).

- C6 bita an cach thdi diém thdm khdm hon
6 ti€éng.

2.2. Phuaong phap nghién cru

2.2.1. Thiét ké nghién ciru. Nghién clu
theo mo ta cét ngang

2.2.2. C6 mau nghlen ciru. Nghién ciiu ap
dung phudng phap chon mau thuan tién: 1ay tat
ca bénh nhan du tiéu chudn lua chon va ngoai
tiéu chuan loai trir dén kham ngoai tr tai Phong
kham than kinh, Bénh vién Pai hoc Y Ha Noi tir
thang 07/2024 dén thang 05/2025.

T6ng s6 bénh nhan thu dugc la 51 bénh nhén.

2.3. Ky thuat va phucng phap thu thap
s0 liéu. Kham 1dm sang bénh nhan Parkinson la
budc quan trong trong chan doan ciing nhu
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déanh gia déc diém run, dugc thuc hién bdi bac si
chuyén khoa tai phong khdam Than kinh, bao gom:

+ Run khi nghi, khi duy tri tu thé: Quan sat
tlr chi d€ danh gia vi tri, tinh chat ddi x(ing, tan
s6 va bién do néu thay ro.

+ Phat hién rdi loan van dong khac: banh
gid dang di, tu thé ding, bi€u cdm khuén mét
dé tim d&u hiéu héi chitng giam déng.

+ Kham phan xa: Gom phan xa gan xudng
va phan xa tu thé.

+ Nghiém phap tap trung tinh than va ngén
tay - chi mdi.

Ky thuat dién sinh ly than kinh cg

Céc thdng s6 chan doan dién dugc khao sat
trén may dién cc VIKING EDX cla hang NATUS
cla My, tai phong thdm do chdc ndng — Trung
tdm y khoa s6 1 — Bénh vién Dai hoc Y Ha Noi,
trong thgi gian tir dau thang 7 nam 2024 dén
cudi thang 5 nam 2025. Trong nghién cltu, may
dién co s dung 4 dién cuc bé mat va 1 gia toc
ké ap luc. bién cuc dugc dat lén ca gap va cd
dudi cd tay tru cling bén, g|a toc k€ c6 dinh tai
phan xa xuong ban tay ngéon 3. Run dudc ghi lai
trong ba trang thai: nghi (tay tha léng trén dui),
duy tri tu thé (tay dua ra trudc, long ban tay
up), va khi tai néng (mét tay gu.r vat ndng
~500g), mdi [an ghi kéo dai 40 g|ay Quan sat
thdi diém khdi phéat run khi chuyén tr tu thé
nghi sang tu thé duy tri d€ xac dinh run c6 thdi
gian tiém kh6ng. DBanh gid anh hudng cla yéu toé
tap trung bang cach yéu cau bénh nhan ndm -
m¢ tay d6i bén hodc dém ngugc khi run dang
dién ra. Phan tich tin hiéu EMG bé mit dé xac
dinh kiéu hoat dong co (Ndong bo hoac luan
phién) gilta cd gap va cd dudi co tay tru.

Bién do run dugc xac dinh bdng khoang cach
trung binh giCra hai dinh lién ti€p trén tin hiéu gia
tdc. Tan s6 run dugc phan tich bang thuat toan
bién ddi Fourier nhanh (FFT) dé thu phd tan sb.
Nh&m loai bd nhiéu tan s6 cao khéng lién quan
dén run, tin hiéu gia t6c va dién cg dudc loc vai
ngudng tan s thap la 30 Hz. Ngoai ra, tin hiéu
SsEMG dudgc loc thém véi nguBng cao 2 Hz dé
khuéch dai cac xung déng run cd thé quan sat.
Tat ca tin hiéu sEMG va gia téc ké dudc xur ly
ddng thai.

|
R

Hinh 1: Ghi run bang gia téc ké két hop
dién co bé mat d tu’' thé nghi (A), duy tri tur
thé (B), tai nang (C)
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2.6. Quy trinh thu thap so liéu. Bénh
nhan Parkinson dudc bac si chuyén khoa than
kinh kham phat hién triéu chiing lIam sang nhu
run, tang truong luc, giam tac déng va cac roi
loan van dong khac. Sau dé bénh nhan dugc ghi
run bang gia tdc k& két hop dién co bé mét tai
phong dién sinh ly than kinh ca.

2.7. Xt&r ly va phan tich so liéu. Bién s6
dinh lugng dugc trinh bay dudi dang trung binh
+ do l&ch chuén, thém trung vi néu khong phan
phdi chuan. Bién dinh tinh biéu dién béng ty I&,
so sanh bang x2 hodc Fisher tly trudng hop. DY
liéu dugc nhap bang Excel 2013 va phan tich
bang SPSS 22.0.

Il. KET QUA NGHIEN CUU

3.1. Pic diém chung cida nhém bénh
nghién ci'u

Bang 3.1 Pic diém chung cua déi tuong
nghién cuu

Chi s6 N %
< 60 tudi 11 | 21,6
o > 60 tudi 40 | 784

Tuoi s d

Trung binh

(Mean £ SD) 678+81
. Nam 21 | 41,2
Gioi NG 30 [ 58,8

Gay 3 5,9
BMI Binh thudng | 46 | 90,2

Béo phi 2 3,9
e - o < 5nam 20 | 39,2
Thdi gian mac > n3m 31 1608
Giai doan bénh | Giai doan 1 33 | 64,7
theo (Theo Giai doan 2 17 | 33,3

Hoehn va Yahr)
Diéu tri thudc

Giai doan 3 1 2,0
Co 49 |96,1

Khong 2 39

Nhém bénh nhdn nghién clu cd tudi dao
ddng tir 55 dén 80 tudi vé6i do tudi trung binh 1a
67,8 + 8,1 tudi trong dé nhém tudi trén 60
chiém 78,4%. O nhém déi tugng nghién clru, ty
|é nit giGi cao han. Phan I6n bénh nhan cd chi s6
BMI trong giGi han binh thudng.

DGi tugng nghién clu chu yéu tap trung &
giai doan s6m 1, 2, 3 vGi ty 1€ [an Iugt a 64,7 %,
33,3%, 2,0% va khong c6 bénh nhan nao & giai
doan nang han. C6 96,1% bénh nhan dang sir
dung thudc diéu tri Parkinson.

Bang 3.2. Triéu chirng lam sang cua

nguoi bénh Parkinson
Triéu chirng N %
Giam dong 17 33,3
Run 51 100
Dd cliing 19 37,3
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O nhém déi tugng nghién cltu, thé dién hinh
chiém phan In, run gap & 100% do6i tugng
nghién clu, gidm doéng va do cling la triéu
chiing thudng gap & bénh nhan nghién clttu véi
ty 1€ lan lugt la 33,3% va 37,3%.

Biéu dé 1: Pac diém tin sé run ghi bang
gia toc ké két hop dién co bé mat o nguoi
bénh Parkinson & cdc trang thai

Trong nhém dGi tugng nghién clfu, tan s6
run khi nghi, duy tri tu thé€, nang vat nang, khi
lam nghiém phap tdp trung tinh than dao déng
tir 3,91 — 6,9Hz. Tan s6 run khi khi lam nghiém
phap tap trung tinh than cé tan s6 cao haon vdi
tan so trung binh la 5,25 + 0,87.

Bang 3.3. Pdc diém khdi phat run ciua

nguoi bénh Parkinson
Pac diém | N | %
Piéu kién khdi phat run
Khi nghi 50 98,1
Khi van dong 30 58,8
Vi tri run

Run 1 tay 43 84,3

Run 2 tay 7 13,7

Run toan thé 1 2,0

Ta thdy, ty I€ bénh nhan xuat hién run khi
nghi ngdi chiém 98,1%, run khi van doéng chi
chiém 58,8%. Hau hét bénh nhan xuat hién run
g 1 tay.

_ Bang 3.4. DBac diém bién dé co co ghi
bang gia téc ké két hop dién co bé mat ¢
nguoi bénh Parkinson

Bién do cocatrén | Trung | Lén | Nho
EMG bé mat (pV) | binh | nhat | nhat
Khi \ 204,34
i nghi +22,02 309,56 | 139,23
Khi lam nghiém phap | 357,91
tap trung tinh than | +30,24 478,68 | 235,44
<0,001

p

Ta thay bién d6 co cd trén EMG bé mat tang
déang k€ khi lam nghiém phap tap trung tinh than
so V@i khi nghi ngoi & bénh nhan Parkinson véi p
< 0,001. ‘

Bang 3.5. Pdc diém run ghi bang gia
toc ké két hop dién co bé mat o nguoi bénh
Parkinson

Chi s6 | N | % |

e on Co 45 88,2
Thai gian tiém Khong 6 11.8
Anh hudng tap Co 42 82,3

trung Khéng 9 17,7

N bong bd 6 11,8

Mo hinh co co en K& 25

88,2

% o

Biéu db 2: Thoi gian tiém & bénh nhan
Parkinson

Bang 3.4 va biéu do 2 cho thay, trong nhém
doi tugng nghién ctu, run xudt hién thdi gian
tiém khi chuyén tir tu’ thé nghi ngoi sang duy tri
tu thé co ty I€ la 88,2%, thdi gian tiém dao dong
trong khoang 8 — 13 gidy, vGi tan suat xudt hién
cao nhat ghi nhan & khoang 10 gidy. Khi thuc
hién nghiém phdp tap trung tinh than khong lam
thay d6i tan s6 run nhung c6 82,3% bénh nhan
¢ tang bién d6 run tr 1,5 — 2,3 lan so vdi khi
nghi ngoi. Su' thay déi bién d6 cé y nghia thng
ké (p<0,05). Trén EMG bé mat cho thady mé hinh
hoat dong co cd & bénh nhan Parkinson la luan
phién gilra cg déng van va cg déi van.

IV. BAN LUAN

Run trong Parkinson dién hinh ¢4 thé phan
biét vgi cac dang run khac nhu run vo can hay
run tdm ly nhd cc dic diém nhu: xuét hién khi
nghi, khai phat mét bén va tién trién rd dan. Tuy
nhién, & giai doan sdm hodc thé khéng dién
hinh, khi run tu thé& 13 triéu chitng ndi bat con
cac ddu hiéu khac nhu cham van dong, da cliing
chua rd, viéc chdn doan trd nén khd khan, dé
dan dén chan doan sai hodc tri hoan diéu tri. Do
dd, ching toi ti€n hanh nghién cfu nham mo ta
d&c diém dinh lugng cda run trong Parkinson dé
phéan biét v&i cac bénh ly run khac.

Nghién cfu cGa ching téi cho thdy dd tudi
trung binh clia bénh nhan tai thdi diém kham la
67,8 tudi, ty 1& nir giGi cao han nam vdi thdi gian
mac trung binh la 4 ndm. Hau hét bénh nhan
nghién cltu tap trung & giai doan 1, 2 va 3 cua
bénh (Giai doan bénh theo Hoehn va Yahr) vdGi
cdac triéu ching van déng chinh la run, dg cling
va giam dong. Két qua nay cling tugng dong vdi
nghién ciu cla VO Ngoc Duy va Jie Zhang.>®
Triéu chdng run khi nghi xuat hién & tat ca bénh
nhan va run xuat hién nhiéu 8 mot tay. Tan so
run ¢ bénh nhan Parkinson nam trong khoang
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3,91 - 6,9 Hz, tuy nhién chi dua vao tan so run
dé€ chan doan phan biét sé rat kho khan vi trong
run v6 can tan sO run cling chong lap trong
khoang nay. Két qua nay tudng tu vdi két qua
cua Jie Zhang va nghién c(u cua Ederson
Cichaczewski.3® O bénh nhan Parkinson khi
chuyén tUr trang thai nghi ngoi sang duy tri tu
thé, run xuat hién thdi gian tiém hay dudc goi la
run tai 1ap trong khi run v6 cdn va run tang
cudng sinh ly khong xuat hién,® hién tugng run
tai 1ap xuat hién trong 88,2% bénh nhan nghién
cftu clia chdng t6i v&i khoang thai gian tiém tur
8-13 gidy la hoan toan phlu hgp véi nhan dinh
nay. Trong nghién c(fu nay, mé hinh co cd &
bénh nhan Parkinson chi yéu la luan phién gilra
nhém cd dong van va déi van vdi ty I€ la 93,9%.
Do run trong bénh Parkinson la cd ché trung
uong, day cling la d3c diém quan trong dé€ phan
biét véi run v6 can. K&t qua nay ciing tucng
dong vdi nghién cru ctia Vo Ngoc Duy va nghién
cltu cua Jie Zhang.>® Khi cho bénh nhan lam
nghiém phép tap trung tinh than, thay déi vé tan
sO run khong co y nghia thong ké (p>0.05). Tuy
nhién bién do co cd trén EMG bé mat khi lam
nghiém phdp tap trung tinh than tdng dang k&
so vdi khi thu gian, bién do co ca khi thuc hién
nghiém phéap téng tir 1,5 — 2,3 [an, su thay doi
nay co y nghia thong ké (p<0,05). K&t qua nay
cling tuong déng vdi nghién ctu cla VO Ngoc
Duy? va Jie Zhang.® Nguyén nhén cla su thay
d6i vé bién dé chua dudc 1am rd tuy nhién né cd
cd ché tuang tu nhu thu thuat Jandrassik trong
phan xa gan cd.

Dua trén két qua nghién clu thu dudgc,
chiing tdi thdy rang viéc xac dinh dic diém run
ghi bang gia t6c k& két hgp dién co bé mat gilp
cho cac bac si lam sang cé thém nhiéu thong tin
khach quan, chinh xac, co tinh dinh lugng trong
chan dodan xac dinh bénh Parkinson
V. KET LUAN

Nghién cru da cung cap cai nhin toan dién
vé dic diém run & bénh nhan Parkinson thdng
qua k¥ thuat ghi run bdng két hdp gia toc k& va

dién cd bé mat. Cac thong s6 dinh lugng thu
dugc bao gom tan sd, bién do, thgi gian tiém va
moO hinh co cd da phan anh rd cac dac trung sinh
ly bénh cia run trong Parkinson. Két qua cho
thdy tan sd run 6n dinh trong khoang 3,91 - 6,9
Hz & nhiéu trang thai, song cé su gia tang cd y
nghia vé bién do khi thuc hién nghiém phap tap
trung tinh than. Su xuat hién thaGi gian tiém khi
chuyén tu thé& va mé hinh co co luan phién giira
cd dong van va d6i van la nhirng ddu an dac
trung clia bénh Parkinson. Ky thuat nay cung
cap di liéu dinh lugng, khach quan, giGp phan
biét cac réi loan van ddng c6 bi€u hién run, tir
dd nang cao dé chinh xac chdn doan. Phuang
phap khéng xam lan, chi phi hgp ly, 13p lai cao
va phu hgp dé& (ng dung rdng rai trong thuc
hanh lam sang thudng quy.
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DANH GIA HIEU QUA CUA LASER CONG SUAT THAP DE KIEM SOAT
DAU, SUNG VA KHIT HAM SAU PHAU THUAT NHO RANG KHON
HAM DUO'I LECH NGAM TAI BENH VIEN PA KHOA TiNH BINH DUO'NG

Ha Duy Thai!, LAm Pai Phong?, Lé Huynh Thién An2

TOM TAT

292



