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PAT VAN DE

Tai bién mach mau ndo da va dang la vin dé thoi sy toan cau véi
trung binh 15-17 triéu ca miac méi mdi nam, trong d6 nhdi mau nio la
cin nguyén cua 70-85% trudng hop. Nhdi mau ndo 1a nguyén nhan
hang dau gay da tan tat & ngudi truong thanh véi 50% bénh nhan séng
s6t sau tai bién bj tan tat.

Dép tng viém va phan tng 6-xy héa qua mac 13 hai co ché co ban
gay toén thuong thém nhu mé nio sau thiu méau. Quan diém vé qué
trinh ton thuong va phuc hoi sau tai bién mach n&o véi vai trd cua don
vi than kinh-mach mau da mé ra nhiéu huéng méi cho can thiép diéu tri
va co hoi phuc hdi cho ngudi bénh. Do d6, bao vé mach mau, bao vé
than kinh; kich thich sinh mach mau, sinh than kinh va tinh linh hoat
than kinh la cac muc tiéu co ban ciia qua trinh diéu tri va phuc hoi.

Tu trueong la mot tdc nhan vat ly dugc cac nha nghién ctru danh gia
la c6 tac dung bao vé mé bi thiéu méu va kich thich tao thuan lgi cho
qua trinh sira chira md ton thuong. Véi mong mubn danh gia hiéu qua
cua tir truong ddi véi su phuc hoéi chirc nang than kinh & bénh nhan
nhdi mau ndo ching téi tién hanh nghién ciu ndy voi hai muc tiéu:

1. Panh gia sy thay ddi tuan hoan ndo dudi tac dung cua tir truong
nhan tao & bénh nhan nhdi mau ndo béan cau.

2. Panh gia hiéu qua phuc hdi chirc nang than kinh ¢ bénh nhan
nhdi méu n&o ban cau sau diéu tri bang tir truong nhan tao.

Tinh cép thiét caa luan an

Nho6i méau ndo gap khéa phd bién va di chiung dé lai rat nang né. Co
ché tham gia gay ton thuong thém nhu mé ndo sau thiéu mau kha phirc
tap va dang duoc tiép tuc nghién ctru. Hai co ché duoc cha y nhiéu la
dap ung viém va phan ung 6-xy héa qua muc. Céc liéu phap chu yéu
tap trung vao khoi thong dong chay nhu rtPA, can thi€p mach nhung
cha yéu cé gia tri véi tén thuong tic dong mach ndo 16n dén vira. Vi
t6n thuong tic mach ndo nho hodc dén co sé didu tri mudn (ngoai cira
sb can thiép) chiém ty 18 kha 16n (gan 90%). Mt khac, nguoi ta thiy



rang nhu md ndo van c6 nguy co bi tén thuong sau tai twdi mau do su
tang 0 at cac goc ty do. Vi viy, cac phuong phap bd trg khac van rat
can thiét.

Nhirng dong gop mei cia luan an

- Luan 4n da gop phan tim hiéu co ché tac dong cua tir truong trén
tuan hoan n&o va giai thich hiéu qua phuc hdi chirc nang than kinh trén
Iam sang.

- Nghién ctru da dong gop thém mot phuong phap diéu tri hd tro
trong nhdi mau ndo cap gop phan nang cao hiéu qua phuc hdi chuc
nang.

Bo cuc cia luan an

Luan an gom 126 trang: 2 trang dat van d¢, 38 trang tong quan, 22
trang d6i twong va phuong phap nghién ctu, 30 trang két qua, 32 trang
ban luan, 2 trang két luan; gdbm 47 bang, 8 biéu do, 3 so dd, 7 hinh va
103 tai liéu tham khao gom tiéng Viét va tiéng Anh.

Chuwong 1: Téng quan tai liéu
1.1. Co ché ton thwong té bao trong nhoi mau nio

Ngay khi mit cung cap mau cho ving ndo b, sé& khoi phat thac
thiéu méau va gy ra céc ton thuong ndo. Phu doc té bao do mat can
bang ion mang va phl n&o van mach do tén thwong hang rao mau nio
1a dang ton thuwong co ban trong nhdi mau ndo (NMN) tdi cip va céap
tinh. Hai co ché bénh hoc trung gian quan trong tham gia vao tén
thwong thém nhu mé ndo sau thiéu mau 1a dap wng 6-xy héa quéa mirc
va phan ung viém.

Té bao than kinh chét theo hai dang chu yéu la kiéu hoai tur
(necrosis) do phu té bao, bi pha hiy truc tiép dudi tac dong caa men
tidu protein, goc tu do va chét theo chuong trinh (apotosis) do su ting
giai phong cytochrome C- yéu t6 quan trong hoat héa quéa trinh
apotosis. Chét kiéu hoai tir chii yéu xay ra ¢ vuing trung tam 6 nhdi mau
con chét theo chuong trinh gap chu yéu & ving bi giam tudi mau



(penumbra) va dap tng 6-xy hda qua mac dong gdp quan trong vao ca
t6n thuong chét té bao kiéu hoai tir va chét theo chuong trinh apotosis.

Cac liéu phap diéu tri hd trg c6 thé tap trung vao viéc cai thién tuan
hoan, ting kha ning chiu dung cua té bao bao gdbm té bao than kinh va
mach méu trong diéu kién thiéu mau, giam tac dong cua gbc tu do va
kiém soat dap tng viém dé gia ting co hoi séng s6t cho té bao ving
“nira t6i”, gia ting co hdi phuc hdi cho ngudi bénh.

1.2. Quan diém vé diéu tri va phuc héi than kinh sau NMN

Té bao than kinh van duoc sinh méi va c6 su moc chdi synap than
kinh trong méi lién hé mat thiét giira cac thanh phan cua don vi than
kinh - mach mau. Pay dugc coi 1a don vi chirc ning dam bao sy 6n
dinh vi mdi trudng ndo bo, diéu hoa luu luong mau, sy trao di chat
qua hang rio mau nio, déng gop vao phong vé mién dich, hd tro dinh
dudng cho ndo bo.

Pich tac dong cua qua trinh diéu tri 1a bao vé than kinh, bao vé
mach méu; kich thich sinh than kinh, sinh mach mau chir khéng chi chi
tac dong vao té bao than kinh va din truyén than kinh nhu truéc day.
1.3. Piéu tri bang tir truong

Diéu tri bang tir truong 1 hinh thic sir dung tir truong khong doi
hoac tir trudng xung vao muc dich diéu tri. Tir truong c6 thé tac dong
dén mo dich ma khong phu thudc vao tuan hoan tai chd do d6 cé nhiéu
wu diém véi nhém bénh ly thiéu mau cuc bo md. Tir cac nghién ctu
thuc nghiém dén cac nghién cau 1am sang cho thay tir truong 14 mot
phuong phap diéu tri c6 co s khoa hoc. Cac co ché di dugc ching
minh bao gdm: co ché tac dong théng qua viéc diéu hoa dong ion canxi
ndi bao giam sy pha hity té bao trong giai doan thiéu mau cap tinh; ting
cuong cac co ché bao vé té bao ndi sinh nhu ting san xuét protein soc
nhiét (heat shock protein- hsp), nitric oxide, opioid; tang cuong tac
nhan chéng oxy hoa va didu hoa luu lwong mau tai chd. Vi vay, voi kha
ning tac dong cai thién tuan hoan, bao vé té bao trong cac diéu kién bat
loi nhu thiéu méu, kich thich sw hinh thanh mach mau tan tao, tir trudng
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1& mot phuong phap c6 thé chi dinh trong diéu tri hd tro nhdi mau ndo
néi riéng, thiéu méu cuc bo md ndi chung.

Chuong 2: Poi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Bao gom 122 bénh nhan bi NMN ban cau dai ndo, nhap vién trong
vong 1-5 ngay dau sau khai phét, c6 muc do ton thuong than kinh trung
binh véi NIHSS nhap vién 8,57+3,57 diém, duoc diéu tri tai Trung tam
Dot quy ndo bénh vién Trung wong Quan doi 108 tir thang 12/2013 dén
thang 6/2016; chia vao hai nhom: Nhom can thiép (Diéu tri noi khoa
theo phac 46 NMN cip, diéu tri tir trueong, tap phuc hdi chic ning);
Nhom chang (Piéu tri noi khoa theo phac ¢ NMN cap, tap phuc hoi
chirc nang, khong diéu tri tir trudng).

2.2. Phuwong phap nghién ciru

2.2.1. Thiét ké nghién ciru: Nghién ctu mé ta, tién cau, can thiép co
dbi chung.

2.2.2. Panh gia

2.2.2.1. Panh gia sy suy giam chire ning than kinh

- Pdnh gid mire d¢ khiém khuyét than kinh theo Thang diém dét quy
cua Vién sirc khée Quoc gia My (National Institute of Health Stroke
Scale - NIHSS): Rat nang (21-42 diém); Nang (16-20 diém); Trung
binh (7-15 diém); Nhe(1-6 diém). Phuc hdi than kinh tot khi NIHSS
sau diéu tri dat 0-6 diém; trung binh 7-15 diém; kém > 15 diém.

- Ddnh gid su cdi thién vdn déng theo thang diém déinh gid sitc co
MRC: Chi trén danh gid ctr dong dudi khuyu; chi duéi danh gia ctr dong
gap gdi. Sau bac thir co twong tng voi 6 diém tir 0 dén 5.

- Thoi diém danh gia: NIHSS danh gia tai 2 thoi diém (trude can
thiép va khi ra vién, 2-3 tuan dau sau khai phat). Stre co dénh gia hang
ngay.
2.2.2.2. Panh gia sw cai thién tuian hoan ndo: bing ky thuat ghi luu
huyét ndo (REG)

- Pdnh gid huyét dong mach mau nao:
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+ Luu lirong tuan hoan ndo: S&6 ml mau trong mot phat cho mai
HA, x 60
—-313+136x X

(ml/phdt) V: Luu lugng tuan hoan;  X(%) = (Thoi gian alpha/Thoi

ban cau dai ndo, theo cong thac cua Khajiev: V =

. . 1
gian toan bo duong cong) x 100; HAy (mmHg) = %HATTr + 3 HATT

+ Toc dg va cuwong dé dong mau 1én ndo: Thoi gian dinh (ms) hay
thoi gian diy mau dong mach ndo 16n, binh thudng dudi 200ms; Dic
diém dinh s6ng (nhon hay t).

- Pdnh gia trang thai chic nang mach mau néo:

+ Tinh trang truong luc mach hé théng tiéu dong mach nao: Dic
diém séng phu (vi tri, s6 lwong va cach biéu hién). Binh thuong song
phu biéu hién rd ¢ 1/3 giira phan xudng cia duong cong luu huyét voi
s6 lwong 1 hoic 2.

+ Tinh trang truong lyc mach cua toan bo hé thong mach mau néo
(16n va nhé): chi sb o/T (%). Binh thuong o/T tir 15-22%.

- Padnh gia chung: mot ban ghi REG duogc coi la cd cai thién khi luu
lwong tuan hoan sau diéu trj (V1) ting so véi trude diéu tri (Vo)

- Thoi diém déanh gia: trude can thiép va sau can thiép 1 tuan.

2.2.3. Biéu tri can thi¢p

- Piéu trj can thiép bang tir trirong: Phuong phép dung tir truong ngoai
tac dong lén vung ndo bo théng qua may tao tir truong xung Model
DK-800 do Vién Vit ly ung dung va Thiét bi khoa hoc, Vién Han 1am
Khoa hoc va Céng nghé Qudc gia san xuat nam 2013.

Liéu diéu trj: Tir truong xoay chiéu, xung 50Hz, cam &ng tir 40mT-
80mT. Piéu tri 20 phit/lan/ngay, hang ngay cho dén khi bénh nhén ra
vién.

K thudr dieu tri: Dat cuc tir hai bén thai duong twong (ng véi ving
ndo ton thuong bang ky thuat ddi cuc. Yéu cau cua ky thuat: dam bao
d4u phat tir ludn ludn duoc tiép xdc véi da ving didu tri.

Thoi diém can thiép: trong vong 1-5 ngay dau sau khai phét bénh.
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- Piéu tri ndi khoa: Ca hai nhom déu duogc diéu tri noi khoa co ban nhu
nhau, bao gém:

+ Diéu tri tong hop: Diéu chinh huyét &4p; Chdng phu ndo; Kiém
soat duong mau; Réi loan lipid méu.

+ Chéng két tap tiéu cau.

+ Thudc bao vé than kinh.

- Tap phuc hdi chire nang: gom cac bai tap theo tam van dong khop (tap
van dong thu dong, chu dong cé tro gitip dén bai tap khang tro tly
thugc tinh trang co luc; bai tap van dong chirc ning nhu thing bang
tinh (ngdi, ding), thiang bang dong (ndm-ngdi-dung-di), tap chirc ning
chi trén; cac bai tap van dong moéi, mé, ludi, tap tho, tap thoi. Liéu trinh
tap hang ngay, 20-30 phdt/ngay vaéi ngudi nghién ciu va ki thuat vién
phuc hdi chirc nang da duoc tap huan.

Vi can thiép duoc tién hanh vao giai doan rat sém caa NMN, ngay
tir giai doan cap tinh, nén cuong do cac bai tap phuc hoi chic ning &
muc tir nhe dén trung binh theo kha nang dap @ng ctia nguoi bénh.

2.3. Xir ly s liéu: sir dung phan mém SPSS16.0 véi thuat toan thong
ké thich hgp, chon mirc c6 y nghia a=0,05.

2.4. Khéng ché sai s6: Dam bao ¢& mau du I6n; tudn tha quy trinh lya
chon va diéu tri nhu nhau & ca hai nhém; ghép cip dbi twong nghién
ctru vé& mirc d6 tén thuong, thoi gian bi bénh, tudi...; kiém soat cac yéu
t6 nhiéu trong qué trinh ghi REG; tryc tiép thyuc hién, giam sét viéc thu
thap thong tin va danh gia bénh nhan hang ngay.

2.5. Pao dirc nghién ciru: Nghién ciu duoc sy chap thuan cua Hoi
ddng y duc Bénh vién TWQD 108 va duoc su chap thuan cia ngudi
bénh; Nguoi bénh duoc dam bao day da ché do diéu tri theo phac do
NMN cép va ché dé tap luyén PHCN sém; Cac nghién cau cho thiy tir
truong dudi 100mT diéu tri trén vang ndo bo 1a an toan.
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Chuong 3: Két qua nghién cieu
3.1. Pic diém ddi twong nghién cieu

- Tudi mac bénh trung binh 1a 65,93+10,42; 74,6% c6 tién sit THA;
24,6% c6 tién st DTD type 2; 45% tang cholesterol; 35% ting
triglyceride mau. Khiém khuyét than kinh & mtc do trung binh voi
NIHSS nhap vién 13 8,57 + 3,57 (diém).

- Khu vyc tén thuong va dién tich ton thuong: ton thuong khu vuc
cap mau dong mach ndo giita chiém 84,4%, trong d6 85,44% ton
thuong khu vuc nhan xam trung wong va bao trong. Toén thuong chu
yéu mirc do vira va nho (86,3% tén thwong 6 nho; 8,8% vira va 4,9%
dién rong).

- Tai thoi diém nghién ciu, khdng cd su khéc biét gitra hai nhém vé
phan bd gidi tinh, tudi, tién st va mac d6 khiém khuyét than kinh.

3.2. Sw cai thién tuin hoan nio dudi tac dng cia tir trudng
Bang 3.1. Sy cai thién céc chi s song REG sau diéu tri

. X Nhom can thi¢ Nhém chirn
Chi sé REG =61 P = 61 g
] Trudc 174,08+46,32 170,08+42,19
(ng)l gian dinh -0 153,70452,93 158,26+43.11
0 <0,001 0,056
Truoc 23.70+4,69 22,3845 91
/T (%) Sau 20,38%5.10 20,91+5,06
0 <0,001 0,046
Truec 210,6264,06 239,3894,00
V (miiphit) | Sau 253,36+106,37 244764113 57
0 <0,001 0,69

Nhom can thiép: Thoi gian dinh, chi s6 o/T giam c6 y nghia; luu
lwong tudn hoan ting 20,29% sau diéu tri so vai trude diéu tri, p<0,05;
Nhém ching: Chi s6 o/T giam c6 ¥ nghia sau diéu tri so voi trude dicu
tri. Luu luong tudn hoan tang 2,25%, p>0,05.
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Bang 3.2. Bic diém séng phu sau diéu tri

Séng phy Nhém can thiép Nhom chikng
) (n=61) (n=61)
Co, rd 26 (42,6%) 11 (18,0%)
Co, mo 24 (39,3%) 35 (57,4%)
Khéng c6 11 (18,0%) 15 (24,6%)
p 0,013

Ty & s6ng phu xuét hién rd & nhém can thiép 1 42,6% cao hon co y
nghia so véi nhdm chang (18,0%), p = 0,013.

Bang 3.3. Pic diém dbc 1én va dinh séng sau can thigp

Hinh thai song REG Nhém can thiép Nhém chikng
Nhon 52 (85,2%) 40 (65,6%)
binhséng | Tu 9 (14,8%) 21 (34,4%)
p 0,034
Nhanh 53 (86,9%) 51 (83,6%)
Déc 1én Cham 8 (13,1%) 10 (16,4%)
p 0,61

O ca hai nhém, séng REG c6 dinh dang nhon va dbc 1én nhanh
chiém wu thé sau diéu tri, lan luot 1a 65%-85% va 83%-87%.

Nhom can thiép, hinh thai song REG c6 tinh trang tét hon vai ty 1&
dinh song dang nhon cao hon so véi nhém chang (85,2% so vai
65,6%). Su khéc biét co ¥ nghia théng ké, p = 0,034.
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Céc yéu té anh hwéng dén hiéu qua tac dung caa tir trueong trén

tuan hoan nao

Bang 3.4. D6 16n cua tir truong va sy cai thién cac chi s6 REG

Do 16n cua tur truong 40mT (n=29) 80mT (n=32)
L. Trudc 173,76+47,55 174,38+45,93
Thoi gian
. Sau 152,38+50,37 154,81+55,94
dinh (ms)
p 0,003 0,008
Trudc 23,96+4,73 23,47£4,73
o/T (%) Sau 20,80+4,99 19,99+5,24
p <0,001 <0,001
Trudc 207,98+59,28 213,01+68,97
V (ml/phat) | Sau 245,74+102,32 260,26+111,09
p 0,014 0,003

Thoi gian dinh, chi s6 o/T déu giam; thé tich mau luu thong qua ban
ciu tang c6 y nghia sau diéu tri so voi trude diéu tri & ca hai muc tur
truong 40mT va 80mT. Luu lwong mau qua ban cu xu hudng ting cao
hon & nhom 80mT so vai 40mT: 47,25ml/phat (22,18%) so vai
37,76ml/phat (18,15%), p=0,65.

Bang 3.5. Dic diém séng phu va dé 16n cua tir truong

Do Ion cua tr truong 40mT (n = 29) 80mT (n =32)
Cé, rd 10 (34,5%) 16 (50,0%)
Co, mo 15 (51,7%) 9 (28,1%)
Khong c6 4 (13,8%) 7 (21,9%)

p 0,17

Ty 1é c6 séng phu tir 78,1-86,2% sau diéu tri & ca hai nhém cuong
d6. Song phu xuat hién rd & nhém cam wng tir 80mT 1a 50% xu hudng
cao hon so véi nhdm 40mT (34,5%). Tuy nhién sy khac biét chua c6 y
nghia théng ké, p = 0,17.



10

Bang 3.6. Tuong quan giita s6 lan diéu tri véi chi sb truong luc mach

va thé tich mau qua ban cau

/T (%)

V (ml/p)

Trung binh + B¢ Iéch

20,38 + 5,10

253,36 + 106,37

S lan diéu tri (lan)

9,8+3]11

H¢ so twong quan

-0,27 (p=0,017)

0,33 (p=0,005)

Hé s hoi quy B

0,447 (p=0,034)

11,16 (p=0,01)

Hang s6 hoi quy a

24,76 (p<0,001)

143,99 (p=0,002)

Véi thoi gian diéu tri 1a 20 phat/lan, c6 méi tuong quan thuan, trung
binh giira s6 lan diéu trj va thé tich mau tuan hoan qua ban cau véi hé

s6 tuong quan pearson r = 0,33; p = 0,005. Phuong trinh hdi quy tuyén
tinh thé hién mbi quan hé giita V (ml/p) va s lan diéu tri tir truong
duoc viét nhu sau: V(ml/p) = 143,99 + 11,16 x S6 lan diéu tri.

C6 méi twong quan nghich, yéu gitra sb 1an diéu tri va chi sé o/T, hé

s6 twong quan pearson r = -0,27; p = 0,017. Phuong trinh hdi quy tuyén
tinh giira hai bién duoc biéu dién nhu sau: o/T = 24,76 - 0,447 x S6 lan

diéu tri.

Bang 3.7. Thoi diém can thiép tir truong va sy cai thién céc chi sb REG

Theoi diém can thiép

Trwéc 72 gior (n=43)

Sau 72 gio (n=18)

- Truoe 173,74%50,71 174,89+34,88
Thotgian =0 148,00£52,56 167,3352,78
dinh (ms)
0 <0,001 0,338
Trude 24,05+4,68 22.884,76
oW/T (%) Sau 20,05%5,02 21,17%533
D <0,001 0,034
Truoe 205,69+58,84 222,40+75,63
V (mlipht) | Sau 257,77+110,03 243,81+99,29
0 <0,001 0,265

Nhém dugc can thiép tir truong trude 72 gio ¢o su cai thién céac chi

s6 REG sau diéu tri t6t hon so v6i trude didu tri: Thoi gian dinh giam,
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o/T giam va thé tich mau luu théng qua ban ciu ting 25,32%, p <
0,001.Nhém can thiép tir truong sau 72 gio co su cai thién céac chi sé
REG sau so Véi trude diéu tri khdng rd rét (trir chi s6 o/T), luu lugng
tuan hoan ting 9,63%, p>0,05.
Bang 3.8. Thoi diém can thiép tir trudng va hinh thai song REG

Hinh thai Trwéc 72 gio (n=43) Sau 72 gior (n=18)
song REG Trudc Sau Trudc Sau
; Cé (n) 24 36 11 14
Song _
h Khéng (n) 19 7 7 4
P p 0,002 0,25
. Nhanh (n) 29 38 13 15
Doc _
en Cham (n) 14 5 5 3
p 0,012 0,62
Nhon (n) 24 35 11 17
Pinh _
) Tu (n) 19 8 7 1
song
p 0,013 0,031

Nhom duoc can thiép tir truong trong vong 72 gio dau c6 su cai

thién o sau diéu tri so véi trude diéu tri trén ca 3 chi sb: dic diém séng

phu, déc 1én va dinh séng véi p<0,05. Nhém can thiép sau 72 g mic

d6 cai thién chua ro rét.

Bang 3.9. Sy cai thién REG trén ddi tugng c6 tién st THA

Nhom can Nhom
THA thiép chirng P
Khéng | REG tot Ién 12 (54,45%) 10 (45,5%) 0.64
(n=31) | REG khong cai thién 5 (55,6%) 4 (44,4%) ’
6 REG tot Ién 32 (62,7%) 19 (37,3%)
(n=91) REG khéng cai thién 12 (30,0%) 28 (70,0%) | 0,002
OR 3,93 (95%CI[1,63-9,50])

Nhom doi tugng cd tien st THA, REG cai thién tot hon & nhom can

thiép so vai nhom chung, vai OR = 3,93; p=0,002.
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Bang 3.10. Su cai thién REG trén dbi tuong c6 tién st DTD

Péi thao dwong Nhom can Nhom P
thiép chirng
Khong | REG tét 1én 34 (70,8%) 20 (45,5%) 0.014
(n=92) | REG khéng cai thién | 14 (29,2%) 24 (54,5%) |
6 REG tot Ién 10 (76,9%) 9 (52,9%)
(1=30) REG khéng cai thién 3 (23,1%) 8(47,1%) | 0,17
p 0,05 0,81

Trén d6i twong c6 tién st DPTD, ¢ nhom can thiép, REG tét 1én
chiém ty 18 76,9% cao hon ty 1& khdng cd cai thién séng REG (23,1%),
p=0,05. Nhém chung, khdng cé sy khac biét gitra hai ty 1€ nay.
3.2. Sw phuc hdi chire ning than kinh
Bang 3.11. Su phuc hoi than kinh ¢ hai nhém

Chi sé than kinh NhoTnzzq)th'gp th()r:n: grl])'r op

NIHSS (diém) 4,92+3,70 6,41+4,37 0,04
Stre co tay (bac) 3,08+1,35 2,72+1,52 0,17
Strc co chan (bac) 3,43+1,01 3,07+1,21 0,07

Diém NIHSS trung binh sau diéu tri thap hon c6 ¥ nghia & nhom can
thiép so voi nhém ching (4,92 diém so voi 6,37 diém, p=0,04). Sirc co
tay va strc co chan c6 xu hudng cao hon & nhom cé can thiép tu truong,

tuy nhién chua c6 y nghia théng k&, p>0,05.
Bang 3.12. Muc d cai thién chi sé than kinh & hai nhom

Nhom can thigp | Nhom chieng p
NIHSS giam (diém) 4,06 + 2,06 1,75+ 1,52
Strc co tay tang (bac) 1,48 + 0,99 0,69+£0,74 | <0,001
Strc co chan tang (bac) 1,41 +0,69 0,60 + 0,56

Sau liéu trinh diéu tri, mic do cai thién cua cac chi s6 than kinh &
nhém can thiép t6t hon c6 y nghia so véi nhom ching véi diém NIHSS
giam trung binh 4,06 diém; sirc co tay ting trung binh 1,48 bAc; strc co
chéan tang trung binh 1,41 bac so véi 1,75; 0,69 va 0,6; p < 0,001.
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Biéu dd 3.2. Tién trién stc co chan

Stic co tay va sirc co chan tién trién tét 18n timg ngay, c¢6 xu huéng

rd rét hon & nhom can thiép.

Céc yéu t6 anh hwéng dén higu qua tac dong cia tir truong:
Bang 3.13. B¢ 16n cua tir tredng va sy cai thién céc chi sb than kinh

Do lon caa tir treong 40mT (n=29) 80mT (n=32) p
NIHSS (diem) 4,00 + 2,05 412 +2,11 0,81
Stic co tay (bac) 1,58 £ 0,89 1,39 +1,09 0,46
Strc co chan (bac) 1,37+£0,61 1,45+ 0,75 0,66
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Mt do cai thién cuaa cac chi s6 than kinh c¢6 xu huéng nhinh hon &
nhom 80mT so véi 40mT, nhung khong c6 ¥ nghia thong ké.
Bang 3.14. S6 lan diéu tri tir truong va sy phuc hdi than kinh

Trung binh £ B¢ 1éch p
S6 lan diéu trj (1an) 9,8 +3,11
NIHSS,; (diém) 4,92 +3,7
H¢ so twong quan 0,37
— 0,005
H¢ so hoi quy beta (B) -8,575
Hang s6 hoi quy () 2,351 <0,001

Véi thoi gian diéu tri 1a 20 phat/lan, giira s6 lan diéu tri tir truong va
NIHSS thoi diém ra vién (NIHSS;) ¢6 quan hé tuong quan trung binh
yéu véi hé sb twong quan R = 0,37 (p=0,005). Phuong trinh hoi quy thé
hién quan hé gitra hai bién dugc viét nhu sau: Ln(NIHSS,) = 2,351 -
8,575/S6 lan diéu tri
Bang 3.15. Kich thudc ton thwong va su phuc hdi than kinh

Kich thudc tén NIHSS; (di¢m)
thuong Nhoém can thiép Nhém ching
Nhé 4,49 + 3,53 6,47 £ 3,72
Vira 3,50 £ 3,53 8,29+ 6,77
Rong 11,00+ 2,16 15,00 + 2,58
p 0,002

Vi moi kich thudc ton thuong, diém NIHSS; thap hon cé y nghia &
nhém can thiép so vai nhdém ching. Su khac biét cha yéu & nhém nho
va vira so véi dién rong.

Phan tich hi quy da bién vé vai trd cua can thiép tir truong (Nhém)
va mic d6 nang cua tén thuong than kinh khi nhap vién (NIHSS,) voi
két qua phuc hoi than kinh (NIHSS;), chiing t6i c6 két qua sau: Hé sb
tuong quan R = 0,899 (p < 0,001); R? = 0,808; hé s6 chin a = -1,341(p
= 0,002); hé s6 hoi quy Prirsso = 0,949 (p < 0,001); hé s6 hdi quy Prnem
=-2,27 (p < 0,001). Phuong trinh xay dung dugc ¢6 dang nhu sau:
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NIHSS; = -1,341 + 0,949 x (NIHSS,) - 2,27 x (Nhom)
Theo phwong trinh nay, néu dugc can thiép két hop véi tir truong, diém

NIHSS sau diéu tri c6 kha nang giam 2,27 diém so voi khéng can thigp

tur truong.
Bang 3.16. Khu vuc t6n thuong va sy phuc hoi than kinh
Phuc hoi than kinh Nhom can thigp | Nhom ching
| Tot(n) 36 26
DM ndo gita g zm (n) 18 23
(n=103)
p 0,014 0,67
p (gitra hai nhém) 0,08
PMnio | Tot(n) 6
trugc vasau | TB - Kém (n) 1 6
(n=19) p 0,06 1
p (gitra hai nhém) 0,16

Trong nhom ton thuong khu vuc duoc cip mau cua dong mach nio
giita, ty 1& phuc hdi than kinh tét chiém ty 1& cao hon c6 ¥ nghia so voi
ty 1& phuc hdi kém va trung binh ¢ nhém can thiép (66,67% so Véi
33,33%; p=0,014); trong khi d6 & nhém chang khong c6 su khac biét
vé hai ty Ié nay (53,06% va 46,9%, p=0,67).
Bang 3.17. Su cai thién luu lvong mau va su phuc hdi than kinh

Lwu lwgng méau (ml/p) Nhom can thié¢p | Nhom chang p
V1<V, | Phuc hoi tot 11 (64,7%) 19 (59,4%) 071
(n=49) | Phuc hoi TB-Kém 6 (35,3%) 13 (40,6%) ’
ViV Phuc hoi tot 31 (70,5%) 13 (44,8%)

(1=73) Phyc hoi TB-Kém 13 (29,5%) 16 (55,2%) | 0,029
OR 2,94 (95% CI [1,11-7,80])

72,13% (44/61) truong hop cua nhom can thiép va 47,54% (29/61)
ctia nhdm chimg tiang luu luong tuin hoan ndo sau diéu tri. Trén nhém
bénh nhan c6 su cai thién tét luu lugng tuan hoan, nhoém can thiép co
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co hoi phuc hdi thin kinh cao hon 2,94 1dn so véi nhém chang
(95%CI[1,11-7,8]).
Bang 3.18. Thoi diém can thiép tir truong va phuc hdi than kinh

Thoi diém can thiép |  Phuc hdi t6t Phc hol p

| ' trung binh va kém
Trudc 72 gio 31 (72,1%) 12 (27,9%) 0,004
Sau 72 gio 11 (61,1%) 7 (38,9%) 0,35

Bénh nhan duoc can thiép trong vong 72 gio dau co tién lugng phuc
hoi tot hon véi 72,1% phuc hoi tot; 27,9% phuc hdi kém va trung binh,
p=0,004. Nhdm bénh nhan dwoc can thiép sau 72 gio, ty 18 phuc hoi tét
14 61,1% cao hon so véi ty 1& phuc hdi kém 38,9%, tuy nhién su khéac
biét chua c6 y nghia thng ké , p=0,35.

Bang 3.19. Su phuc héi than kinh va tir truong

Tiép xdc . Phuc hbi
. . Phuc hoi tot R o, p
Tir treo'ng trung binh va kem
Co (n=61) 42 (68,9%) 19 (31,1%)
Khong (n=61) 32 (52,5%) 29 (47,5%) 0,047
OR 2,0 (95% CI [0,96-4,2])

Nhom duoc diéu tri két hop véi tir truong co ty 1 phuc hoi tot cao
hon so véi phuc hdi trung binh va kém (68,9% so vai 31,1%:; p=0,003);
nhém khong tiép xtc véi tir truong khdng c6 su khéc biét gitra hai ty 1
nay vai p=0,7. Nhém tiép xdc vai tir truong c6 kha ning phuc hoi tét
cao gip 2 lan so véi nhéom khéng didu tri tir truong, OR=2,
95%CI[0,96-4,2]; p=0,047.

Trong qué trinh diéu tri, 100% bénh nhan phan anh khéng c6 bat
thuong hay khé chiu trong thoi gian diéu tri.

Chuong 4: Ban luin
4.1. Sy cai thién tudn hoan ndo dwéi tac dong cia tir trudng

Sau liéu trinh diéu tri, két qua cho thay tuan hoan n&o (THN) déu c6

su cai thién dang ké & hai nhom, dic biét & nhom duogc diéu tri két hop



17

V6i tir tredng (nhdm can thiép). Su thay d6i nay biéu hién & su thay ddi
vé hinh théi va céc chi s6 ciia song luu huyét.

Sw cai thién vé hinh thai ciia song luu huyét

Bang 3.2 va bang 3.3 cho thiy trang théi chirc niang ctia mach mau
ndo 16n va nho trong tinh trang tét hon & nhdm can thiép so véi ching:
ty 1& s6ng phu xuét hién rd cao hon (42,6% so voi 18%; p=0,013), dinh
s6ng dang nhon chiém wu thé (85,2% so véi 65,6%; p=0,034). Su thay
dbi hinh thai séng REG cho thay c6 su ting toc d va cuong do dong
mau lén ndo (dinh nhon) va truong luc mach tiéu dong mach nio dugc
cai thién. Song phu 1a mét chi sb quan trong phan anh tinh trang truong
luc mach mau cua hé thong tiéu dong mach - hé théng dam nhiém chirc
ning nuodi dudng md, vi thé, sy xuat hién rd ciia song phu cho thay tinh
trang nuoi dudng nhu mé ndo da dugc cai thién dudi tac dong cua tir
truong.

Chi s6 lwu huyét

Sy thay ddi cua cac chi sé song luu huyét cho thay cd su cai thién
tét tinh trang truong luc mach cua toan bo hé théng mach méau nio
(o/T), dong thoi 6 su ting luu lugng tuin hoan ndo ban cau rd rét va
¢6 y nghia & nhdm can thiép so véi nhom chang (bang 3.1): thoi gian
dinh giam tir 174ms xudng 153,7ms véi p<0,001; chi s6 o/T giam tir
23, 7% Xuéng 20,38%, p<0,001; luu Iluong tudn hoan tang tu
210,62ml/p 1én 253,36ml/p (tang 20,29%), p<0,001. Trong khi d6 &
nhom chtng cho thiy c6 sy cai thién sau so véi trude diéu tri nhung
chua rd rang: thoi gian dinh giam tir 170,08ms xudng 158,26ms,
p=0,056; o/T giam tu 22,38% Xuéng 20,91%, p=0,046; Iuu lugng tuan
hoan tang tir 239,38ml/p 1&én 244,76ml/p, p=0,69. Murc do cai thién tuan
hoan dudi tac déng cua tir truong trong nghién ciru nay cling tuong tu
nhu cua céc tac gia khac nhu Xu va Gmitrov (15-45%).

C6 thé thidy mét trong nhimng co ché cua tir trudng trong hiéu qua
lam tang tuan hoan ndo la tac dung lam giam truong lyc mach mau,
giam suc can ngoai vi, tao didu kién thuan loi cho méau luu thong trong
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long mach. Két qua cua ching tdi va mot s tac gia nhu N.T. Luu,
N.M. Hung déu cho thdy chi sé cai thién rd rét va hiéu qua nhit 1a
truong luc mach mau thé hién qua su giam thoi gian day méu, giam chi
sb truong luc mach va sy xuat hién rd cia song phu. Nhiing thay doi
nay 1a phu hop véi tinh trang &p luc tudi mau ndo bi giam do tic mach,
do d6 di gop phan cai thién leu lwong tuan hoan tai chd, tao thuan loi
cho su phuc héi.
Céc yéu té anh hwéng dén tac dung caa tir trwong 1én THN

- B0 16n cua tir truong (bang 3.4, 3.5, 3.6): VaGi hai mirc cam (ng tur
40mT va 80mT déu cho su cai thién tét vé truong luc mach mau va luu
luong THN. Mic di lru lwgng THN qua ban cau c6 xu hudng cao hon
& nhom 80mT véi mac d6 tang 1a 22,18% so voi 18,15% cua nhom
40mT va ty Ié song phu xuat hién rd & nhém cam ang tir 80mT 14 50%,
¢6 cao hon so véi nhom 40mT (34,5%) nhung su Khac biét chua co ¥
nghia thong ké, p>0,05.
- Thoi gian diéu tri (bang 3.6): véi thoi gian diéu tri trung binh 1a
9,8+3,11 lan (20 phdt/lan) twong dwong 196+62.2 phut, c6 mdi twong
quan thuan, trung binh giira thoi gian diéu tri va sy cai thién luu lugng
THN véi r=0,33 (p=0,005); twong quan nghich yéu véi chi sé truong
luc mach o/T véi r=-0,27 (p=0,017). Néu dua theo phuong trinh xay
dung dugc vé méi quan hé gitta o/T va sb lan diéu tri (/T = 24,76 -
0,447 x S lan diéu tri), cing véi chi s6 o/T cho phép tir 15-22% thi s6
lan diéu tri s& nam trong khoang 6-22 lan, trong dwong 120 phut dén
440 phat. Thoi gian diéu tri cang ngan thi hiéu qua cang thap. Tuy
nhién, két qua con phu thugc vao tinh trang ban diu caa mach mau nio.
Va vi sy tuong quan nay chua phai chit ché nén day c6 thé coi la goi y
budc dau.
- Thoi diém can thiép tir truong (bang 3.7, 3.8): Can thigp som trudc 72
gio cho két qua cai thién THN tét hon véi luu luong tudn hoan ting
25,32% (p<0,001) so vai 9,63% ¢ nhom can thiép sau 72 gio.
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Nhitng thay ddi tich cuc trén séng REG dudi tac dong cua tir truong
cho thay kha niang hd tro kiém soéat cac rdi loan tuan hoan dic biét &
giai doan cip (trudc 72 gio) s& gop phan lam giam tinh trang phu néo,
diéu hoa &p luc tuéi mau va cai thién sy nuéi dudng mo. Nhing tac
dong nay rd rang c6 loi cho bénh nhan NMN co tién st THA, DTD.
Bing viéc diéu hoa trwong luc thanh mach, giam d6 nhét caa méu tir
truong da gitp lam giam suac can ngoai Vi, tao thuan lgi cho mau luu
thong. Ngoai ra, tir truong c6 kha ning kiém soat cac con ting huyét
ap, dac biét véi cac “sang chin” cip nhu NMN qua tac dung lam giam
nong do angiotensin |1 va aldosterone trong mau. Bang 3.9 va 3.10 cho
thay, trén nhitng d6i tuong c6 nguy co nhu THA, PTD, nhom can thiép
cho két qua cai thién luu lwong tuan hoan ndo tét hon so véi nhém
chang. Kha ning tuan hoan ndo s& duoc cai thién tot hon 3,93 1an trén
dbi tuong co tién sit THA (95%CI[1,63-9,50], p=0,002) khi duoc diéu
tri két hop véi tr truong. Véi dbi tugng co tién st DTD, nhém can
thiép cd ty 1& luu luong tuan hoan méau néo cai thién tét cao hon c6 y
nghia so véi ty 1é khdng c6 su cai thién luu lugng tuin hoan sau diéu
tri, p=0,05.

4.2. Sw phuc hdi chitc niing than kinh dwéi tac dong cua tir trueong

Sau liéu trinh diéu trj ca hai nhém déu cé su cai thién tét vé céac chi
s6 than kinh nhung rd rét hon & nhém can thiép: Diém NIHSS giam
trung binh 4,06 diém, stic co tay ting trung binh 1,48 bac va sirc co
chan ting trung binh 1,41 bac so véi 1,75 diém, 0,69 bac va 0,6 bac &
nhém chimng, p<0,001 (bang 3.12); mic do khiém khuyét than kinh
(theo NIHSS) thip hon c6 ¥ nghia so voi ching: 4,92+3,7 so Vi
6,41+4,37; p=0,04 (bang 3.11); su tién trién stic co tay, stc co chan tot
dan Ién tirng ngay, nhinh hon nhém ching tir ngay thir 4 tré di (biéu d6
3.1va3.2).

Céc nha nghién ctiu thiy rang tir truong c6 kha ning bao vé va sta
chira t& bao trong ton thwong thiéu mau ¢ ca pha cip, ban cap va man
tinh. Tac dung bao vé tic thi cua tir trudng ddi véi mo bi thiéu mau 1a
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kha ning didu hoa dong ion canxi tir ngoai bao db vao ndi bao, tc ché
su giai phong canxi tir cac kho du trix noi bao, do d6 han ché duoc su
phé hily cua té bao dong thoi giam su chét theo churong trinh cua té bao.
Bén canh d6 tir trudng cd kha ning ting cuong cac co ché bao vé té bao
noi sinh nhu san xuat protein soc nhiét (heat shock protein-hsp), nitric
oxide, opioid, ting cuong tac nhan chdng oxy hoa va diéu hoa luu
luong mau tai chd, 1am giam phu ndo, ting kha ning sdng sot cua té
bao khu vuc thiéu méau. Khong chi vay, tir truong con c6 kha nang kich
thich qué trinh ting sinh mach, cai thién tuan hoan bang hé, gép phan
lam giam kich thudc khu vuc thiéu mau, dic biét trong thiéu mau béan
c4p va man tinh, gop phan gia tang co hoi phuc hoi sau thiéu méu.

Pap ung viém va 6-xy hoa qua muc 1a hai co ché quan trong tham
gia vao qua trinh tén thwong thém sau thiéu mau ndo. Cac nghién ciu
cho thiy c6 méi tuong quan giita mirc do ton thuong than kinh va tién
luong phuc hdi than kinh xau véi su tang cac chi diém sinh hoc cua quéa
trinh viém (bach cau, hs-CRP, fibrinogen), géc oxy tu do, vi cac yéu tb
nay lam gia tang su chét té bao bao gém té bao than kinh chinh thirc-
mach mau-than kinh dém trong phic hé don vi than kinh-mach mau.
Céc yéu t6 nguy co di kém nhu ting lipid mau, ting dudng mau, ting
hs-CRP... lam ting qua trinh viém mach tai chd cling nhu toan than,
tang tao cac gbc d-xy tu do... Tur trudng duoc chang minh ¢6 kha ning
bao vé té bao, bao vé mach mau qua co ché kiém soét thé tich té bao,
kiém soat dap tmg viém, ting cudng kha ning chéng goc tu do cia mo;
kich thich qua trinh tai sinh mach mau ciing nhu té bao than kinh. Vi
vay, trong nghién ctu ndy ching t6i quan sat thay trén nhom dbi twong
c6 yéu té tang lipid méau, ting bach cau trung tinh, ting hs-CRP, ting
duong mau c6 két qua phuc hdi than kinh tét hon c6 ¥ nghia & nhém
can thiép tur truong so véi nhom chiing (Khéng duoc trinh bay o day).
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Céc yéu t6 anh hwong dén hiéu qua phuc héi chire ning than kinh
cua tir truong

- Muc d9 ton thuong (bang 3.15): Ton thuong ban du cang nang thi sy
phuc hdi cang kém: NIHSS; = -2,2 + 0,92 x NIHSS, (r=0,86; p<0,001).
Phan tich hoi quy da bién vé vai tro bao vé cua tir truong cho thay néu
duogc can thiép véi tir truong thi voi cing mot mirc do ton thuong ban
dau (NIHSS) NIHSS; c6 kha niang giam thém 2,27 diém so vai khong
can thiép tur truong: NIHSS; = -1,314 + 0,949 x NIHSS, - 2,27 x Nhom
(r=0,899; p<0,001).

- Vi tri ton thuwong (bang 3.16): Ton thwong nam & vi tri cang gan vai tir
truong sé& cho két qua phuc hdi than kinh tét hon. Vi dau phat tir dugc
dit ap sat hai bén thai duong, gan nhit véi khu vuc phan bé cua dong
mach ndo giira nén ton thuong thudc khu vuc ndy ¢ kha ning nhan
dugc tac dong ca tryuc tiép va gian tiép, do do ¢ két qua phuc hoi tét
hon c6 y nghia (66,67% tét so Véi 33,33% khong mong doi, p=0,014);
trong khi d6 & nhom chang khong c6 su khéac biét vé hai ty 16 nay
(53,06% Vva 46,9%, p=0,67).

- Sir cai thién tuan hoan ndo (bang 3.17): Két qua cho thay cai thién
tuan hoan no 1a mot trong cac co ché tac dong cua tir truong trong
phuc hdi than kinh sau NMN. Duéi tac dong cua tir truong, THN c6 su
cai thién t6t hon so véi nhdm ching vai 72,13% truong hop REG c6
cai thién tot 1én sau diéu tri so véi 47,54% & nhom ching va kha ning
c6 két cuc than kinh tét cao hon 2,94 1an so voéi nhoém chung,
95%CI[1,11-7,8], p=0,029.

- Thoi diém can thiép tir truong (bang 3.18): can thiép sém trong vong
72 gio dau sau NMN c6 két qua phuc hoi tét hon véi 72,1% phuc hoi
than kinh tot; 27,9% phuc hdi than kinh kém va trung binh, p=0,004.
Nhom dwgc can thigp sau 72 gio, két qua phuc hoi ciing kha nhung
chua c6 su khac biét rd rét, ty 18 phuc hdi tét 1a 61,1%:; kém va trung
binh 12 38,9%, p=0,35. Can thi¢p tir truong sém c6 thé gitp kiém soét
cac ri loan sinh héa vang “ntra t6i”, kiém soat phi ndo va bao vé té
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bao. B&n canh do6, viéc can thiép tir trudng som trudc 72 gio dau gidp
su cai thién tuan hoan ndo tét hon (bang 3.7, 3.8, ban luan trong muc
4.1), do d6 day ciing c6 thé la mot yéu té tham gia gop phan tao thuan
loi cho su phuc hdi than kinh.

- D6 16n cua tir trudng va s6 lan diéu tri (bang 3.13, 3.14): Cam ung tir
80mT cho két qua phuc hdi ¢6 xu huéng kha quan hon so v&i 40mT
nhung chua c6 y nghia thong ké. Véi thoi gian diéu tri 20 phat/lan,
quan hé giita phuc hdi than kinh va sé lan diéu tri thé hién quan phuong
trinh: Ln(NIHSS,) = 2,351 - 8,575/S4 lan diéu tri (r=0,37; p=0,005).

Nhu vay, liéu diéu tri tir truong (bao gém do Ion, tan sé, thoi gian,
khoang cach tir truong-mé dich) dé co dap tng sinh hoc t6i uu van
chua c6 16 giai. Pay 1a mot van dé phirc tap can duoc nghién ciu thém.

KET LUAN

Ung dung tir truong xoay chiéu 50Hz, cam tng tir 40-80mT, diéu tri
két hop trén bénh nhan NMN vao ngay thir 3,2+1,28 sau khai phat, liéu
trinh diéu tri trung binh 9,8+3,11 lan (20 phit/lan), ¢6 tac dung:

1. Cdi thién tuan hoan néo
- Tudn hoan n&o dwoet cdi thién cd vé trang thai chitc ning mach
mAau va lwu lwong tudan hodn nao trén lwu huyét ndo do:

+ Tang téc do dong chay: Thoi gian diy mau dong mach giam (tur
174,58ms xudng 153,7ms, p<0,001), dinh séng dang nhon chiém wu thé
(85,2% so vai 65,6% nhom chung, p=0,034).

+ Tang luu lwong tuan hoan mau qua béan cau, tir 210,62ml/pht Ién
253,36ml/phut (tang 20,29%), p=0,005.

+ Cai thién tinh trang chtrc ning thanh mach: chi s6 truong luc mach
o/T giam tir 23,7% xubng 20,38% (p<0,001); séng phu xuét hién rd
chiém wu thé (42,6% so véi 18% nhém ching; p=0,013).

- CAC yéu té anh hwong dén sy cdi thign tuan hoan nio:

+ Thoi diém can thiép: Can thiép tir truong trudc 72 gio c6 Su cai

thién THN tt hon (THN tang 25,32% (p<0,001) 50 Véi 9,63%).



23

+ Thoi gian diéu tri: ¢6 mdi trong quan thuan giira sb lan diéu tri va
Iru lrong THN r=0,33 (p=0,005), phuong trinh: Vi, = 143,99 + 11,16
x S lan diéu tri.

+ D9 16n cua tir treong: tinh trang thanh mach ¢6 xu hudng cai thién
t6t hon dudi tac dong cua tir truong 80mT so véi 40mT (ty 1é ¢ song
phu ré 50% so véi 34,5%, p=0,17).

2. Cdi thign chikc néing than kinh
- Tao thugn lgi cho qué trinh phuc héi chize ndng than kinh:

+ Sir cdi thién tét cua cac chi so than kinh: NIHSS giam trung binh
4,06+2,06 (diém), strc co tay ting trung binh 1,48+0,99 bac, stc co
chan tang 1,41+0,69 bac so vai nhdm chung la: 1,75+1,52 (diém),
0,69:0,74 (bac), 0,6+0,56 (bac), p<0,001.

+ Cdi thi¢n tuan hoan ndo 1a mét co ché tic déng cua tir truong:
trén ddi twong c6 THN ting sau diéu tri, két cuc than kinh tét cao hon
2,94 1an so véi nhdm chitng (95%CI[1,11-7,8], p=0,029).

+ Tir truong gitip gia tang co héi phuc héi cho cdc doi tiwong c6 yéu
t6 nguy co nhu THA, ting duong mau, ting cholesterol mau, ting
BCTT, ting hs-CRP. Co hoi phuc hdi than kinh tét & nhém can thiép
cao gap 2 lan so véi ching (OR = 2; 95%CI[0,96-4,2], p=0,047).

- C4C yéu té anh hwéng |én su cdi thién chike ning than kinh:

+ Thoi gian diéu tri: NIHSS sau diéu tri c6 mdi twong quan thuan
trung binh véi thoi gian tiép xdc tir truong véi r=0,37 (p<0,001),
phuong trinh: Ln(NIHSS,) = 2,351 - 8,575/S6 lan diéu tri.

+ Thoi diém can thiép: Can thiép som trude 72 gio cho két qua phuc
hoi kha quan hon so véi nhém sau 72 gio véi ty 16 phuc hoi tot 1a
72,1%; 27,9% phuc hoi kém va trung binh (p=0,004).

+ Do 1on cua tir truong: su cai thién chic niang than kinh c6 xu
hudng kha quan hon ¢ nhom tir treong 80mT so vai 40mT, tuy nhién
chua ¢ y nghia théng ke.

+ Mutc d6 t6n thuong than kinh ban dau: NIHSS; twong quan thuan,
chat véi NIHSS,, r=0,899 (p<0,001); phuong trinh: NIHSS; = -1,341 +
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0,949 x (NIHSSy) - 2,27 x (Nhém). Néu duoc diéu tri két hop véi tur
truong thi NIHSS; ¢6 kha nang giam thém 2,27 diém so véi khong diéu
tri két hop tir truong.
KIEN NGHI

Tir két qua nghién ciru trén, chiing toi xin dua ra kién nghi sau: C6
thé ap dung tir truong xoay chiéu 50Hz, cam ung tir 40mT - 80mT
trong diéu tri hd trg cho bénh nhan nhoi méau ndo cap: Thoi gian diéu tri
trung binh 13 9,8+3,11 lan (20 phat/lan), diéu tri hang ngay; Thoi diém
can thiép trung binh vao ngay thi 3,2+1,28 sau nhdi mau nio (1-5 ngay
dau sau khoi phat).
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INTRODUCTION

Cerebral stroke has been a globally topical issue with an average of
15-17 million new cases each year, in which infarction stroke accounts
for 70-85%. It has known as the leading cause of multiple disabilities in
adults with 50% of survivors suffering from disabilities.

Inflammatory response and oxidative stress are known as two main
machanisms that might cause further damage to brain parenchyma post
ischemia. Views on damage and recovery process after stroke with the
role of neurovascular units have brought more chances for treatment
and rehabilitation opportunities for patients. According to this opinion,
the targets of treatment and rehabilitation process are neuro-vascular
protection; neuro-angiogenesis stimulation and neural flexibility.

Magnetic field is a physical agent of which abilities to protect
ischemic tissue and facilitate reparing process of injured parenchyma.
To access the effects of magnetic field on neuro-functional recovery in
infarction stroke patients we conducted this study with two objectives:

1. To access the change of cerebral circulation under the influence
of artificial magnetic field on hemisphere infarction patients.

2. To evaluate the effects of artificial magnetic field on neuro-
functional recovery in hemisphere infarction patients.

Essential of the thesis:

Cerebral infarction has been fairly common and usually left severe
sequalae. Mechanisms causing further damage to the brain after
ischema are complicated and researches on it has been still ongoing.
Two crucial pathological mechanisms involved during ischemic stroke
are inflammation and oxidative stress. Blood reperfusion treatment by
recombinant tissue-plasminogen activator (rt-PA) and vascular
intervention have some limitation such as short therapeutic window and
the size of injured arteries (large and medium). The large number of
patients with injury of small arteries or out of “time window” is nearly
90%. On the other hand, brain parenchyma is said for potentially



damage from reperfusion caused by producing amount of reactive
oxygen spicies (ROS). Therefore, other additive treatments should be
still urgently needed.

New contributions of the thesis

- The thesis has contributed to understand the mechansims of
magnetic field impacting on cerebral circulation and to explain the
effectiveness of neurological rehabilitation in clinical practice.

- The research has contributed a supportive treatment in acute
cerebral infarction stroke to enhance the effects of functional recovery.
The layout of the thesis

The thesis consists of 126 pages, including 2 pages of introduction,
38-page overview, 22-page objectives and method study, 30-page
result, 32-page discussion, 2 pages of conclusions; 47 tables, 8 graphs,
7 figures and 103 references.

Chapter 1: Overview
1.1. Mechanisms of cellular damage in cerebral infarction stroke

After the loss of blood flow to the regional brain, the ischemic
cascade is rapidly initiated that leads to brain damage. Cytotoxicity
edema due to loss of ionic homeostasis in neurons and vasomotor
edema caused by brain blood berier injury are types of basic lesion in
acute phase of cerebral ischemia. In addition, two mechanisms that
cause further damage to the brain post ischemia are inflammation and
oxydative stress. Ultimately, theses will result in a complex mix of
neuron death, including necrosis and apotosis (programmed cell death).

In the central core of the infarction regions where almost total
cerebral blood flow (CBF) is arrested, cells will rapidly die within
minutes. Surrounding this core, CBF level permit only cell survival for
a certain period of time and they are potentially salvageable. Supportive
treatments such as neuroprotective therapy, circulation improvement
and enhancing the neuronal ability to tolerate unfavourable ischemic
condition, reducing the harmful effects of inlammation and ROS could



help to increase cellular survival in penumbra area, increase
neurological recovery in stroke patients.

1.2. Views on treatment and neurological recovery in cerebral post-
ischemic stroke

Neurons still can be born and their dendrites can sprout in a very
close relationship between parts of neurovascular unit (NVU). NVU is
considered as functional units to maintain homeostasis in the brain
including regulation local blood flow, metabolism via brain blood
berier, contributing to immune defence and trophic to the brain.

The targets of the treatment process are neuroprotection, vascular
protection, stimulating neuronal proliferation and vascular proliferation.
1.3. Magnetic field therapy

Magnetic field (MF) therapy is the application of static MF or
pulsed MF to treat certain diseases. Because MF can affect to target
tissues from outside without local circulation, MF has some advantages
to ischemic diseases. In vitro experiences and clinical studies show that
MF is a therapy that has scientific foundation. There are some proven
activities that consist of regulating the influx of Ca2+; increasing
endogenous cellular protection mechanisms via heat shock protein- hsp,
nitric oxide, opioid; increasing the cellular ability to against ROS and
regulating local blood flow. Besides, it was reported that MF can
effects on angiogenesis possitively. Therefore, it is believed that MF
can be utilized as a supportive therapy for cerebral ischemic stroke.

Chapter 2: Objectives and method study
2.1. Objectives

The study consists of 122 patients with cerebral hemesphere
infarction stroke, hospitalized within the first 1-5 days of the onset with
average neurological deficit (NIHSS before treatment: 8.57+3.57
points) at Stroke centre of 108 Military Centre Hospital from 12/2013
to 6/2016, devided into two groups: The intervention group (Internal



medecine, rehabilitation and MF therapy) and the control group
(Internal Medecine and rehabilitation, no MF therapy).

2.2. Method

2.2.1. Designing method: Prospective intervention control study.

2.2.2. Assessment

2.2.2.1. Neuro-functional deficit assessment

- Evaluate the level of neurological deficit via NIHSS (National
Institute of Health Stroke Scale): Serious deficit (21-42 points); severe
(16-20 points); moderate (7-15 points); mild (1-6 points).

Neuro-functional recovery: Good outcomes if NIHSS; (at discharge)
attains 0-6 points; moderate outcomes if NIHSS;: 7-15 points and poor
outcomes if NIHSS; > 15 points.

- Evaluate motor improvement via muscular strength scale MRC
(Medical Research Council): Elbow extension for upper limbs and knee
flexion for lower limbs. 6 grades of muscular evaluation corresponding
to 6 points (from zero to five).

- Time of evaluation: NIHSS was assessed before and after the
treatment. Muscular strength was monitored everyday.
2.2.2.2. Cerebral circulation improvement was assessed by
rheoencephalography (REG)

- Evaluating cerebral dynamical blood:
+ Cerebral blood flow (V, ml/minute): The amount of blood in ml
per minute for each hemesphere. V is calculated by Khajiev formula: V

= BPx60 (ml/minute); X (%) = (Crest time/Time of total REG
-313+1,36x X

curve) x 100; BP (mmHg) = %DBP + %SBP
BP: blood pressure; D/SBP: Diastole/Systole blood pressure

+ Speed and intensity of blood flow: Crest time (ms) or the period of
time that blood fully fills into large cerebral arteries, normally less than
200ms; Features of crest wave (acute or obtuse).



- Evaluating cerebral arterial tone:

+ The tone of cerebral microvasculature: Features of the second
wave (location, quantity and the way of expression). Normally, the
second wave locates at 1/3 middle on ramp down with 1-2 waves.

+ The tone of total cerebral arteries: vascular tone index o/T (%),
normally from 15-22%.

- General REG evaluation: a record of REG had an improvement if V;
(V after treatment) was more than V, (before treatment).

- Time of evaluating: before and one week after the MF intervention.
2.2.3. Intervention treatment

- Magnetic field intervention treatment: the application of MF from
outside to affect the brain via pulsed MF generated Model-DK800
produced in 2013 by Institute of Applied Physics and Scientific
Instrument Vietnam Academic of Science and Technology.

Treating regimen: 50Hz alternating MF, induced MF 40-80mT,
once a day, 20 minutes/time/day, taking everyday until discharging.

Treating technique: Two MF poles were put at the temporal areas
corresponding to the cerebral lesion so that poles always contact with
the skin.

Time of MF intervention: within the first 1-5 days of the onset.

- Internal medicine treatment: Both groups were treated with the same
internal medicine regimen, including blood pressure management,
attenuating brain edema, blood glucose management, risk factors
management (such as hypercholesterol), antiplatelet, neuroprotection.

- Rehabilitation: including range of movement (ROM) exercises such as
passive movement, semi-active movement to resistance movement
depend on the patients’ muscular strength; functional exercises such as
static balance exercises to dynamical balance exercises, functional
upper limb exercises; lip, cheek, toung movement, blowing and
breathing exercises. It took place everyday within 20-30 minutes with
the researcher and trained physical therapists.



Because the intervention was conducted at very early stage of
cerebral infarction stroke after its onset, the intensity of exercises was
light to medium corresponding with the patient’s ability.

2.3. Data analysis: SPSS16.0 with proper algorithm, the level of
statistical significance a=0.05.
2.4. Bias management: ensuring enough sample size; strickly
following the collecting process and treating in both groups; making
objectives in pairs base on the level of neurological injury, age and time
of onset; controlling artifacts before and during recording REG;
supervising collected information and evaluating patients everyday.
2.5. Study ethics: The study was accepted by the ethics committee of
108 military centre hospital and the patient’s agreement. The patients
were ensured completely an internal medicine regimen and an early
rehabilitation regimen. It is reported that MF less than 100mT applying
in the brain has been safe.

Chapter 3: Results
3.1. Characteristics of objectives

- The average of age was 65.93+£10.42; 74.6% of patients suffered
from hypertension; 24.6% suffered from diabete type 2; 45% had
hypercholesterol; 35% had hypertriglyceride. Neurological deficit was
moderate with NIHSS before treatment was 8.57+3.57 points.

- Location and area of injury: 84.4 perecent of objectives had middle
cerebral arteries injury, in which, 85.44% was subcortical lesions. Most
of them were small and medium injured areas (86.3% small, 8.8%
medium and 4.9% large injury).

- There were not any differences in sex distribution, age, history and
the level of neurological deficit between two groups before
intervention.

3.2. Cerebral circulation improvement under the influence of
magnetic field



Table 3.1. The improvement in REG’s idices after treatment

Intervention group

Control group

REG indices (n = 61) (n=61)
. Before 174.08+46.32 170.08+42.19
Crest time
(ms) After 153.70+52.93 158.26+43.11
p <0.001 0.056
Before 23.70+4.69 22.38+5.91
/T (%) After 20.3845.10 20.91+5.06
p <0.001 0.046
Before 210.62+64.06 239.38+94.00
V (ml/minute) | After 253.36+106.37 244.76+113.57
p <0.001 0.69

The intervention group: The crest time, o/T index decreased
significantly; circulation flow increased by 20.29% after MF treatment
compared to before treatment, p<0.05;

The control group: o/T index decreased significantly after compared
to before treatment. Circulation flow increased by 2.25%, p>0.05.
Table 3.2. The charecteristics of the second wave after treatment

The second wave

Intervention group

Control group

(n=161) (n=61)
Clear 26 (42.6%) 11 (18.0%)
Unclear 24 (39.3%) 35 (57.4%)
Non 11 (18.0%) 15 (24.6%)
p 0.013

The percentage of the clear second wave was 42.6% in the
intervention group significantly higher than this percentage in the
control group (18.0%), p = 0.013.




Table 3.3. The charecteristics of the ramp up and crest wave

REG form Intervention group Control group
Acute 52 (85.2%) 40 (65.6%)
Crest wave | Obtuse 9 (14.8%) 21 (34.4%)
p 0.034
Fast 53 (86.9%) 51 (83.6%)
Rampup | Slow 8 (13.1%) 10 (16.4%)
p 0.61

REG form had predominantly acute crest waves and fast ramp up
after treatment in both groups, 65%-85% and 83%-87% perspectively.

REG form was rather in good shape in the intervention group
compared to the control group with the significantly higer percentage of

acute crest wave (85.2% vs 65.6%), p = 0.034.
Factors that influence the effects of MF on cerebral circulation
Table 3.4. MF magnitude and the improvement in REG indices

MF magnitude 40mT (n=29) 80mT (n=32)
. Before 173.76x£47.55 174.38+£45.93
Creat time
(ms) After 152.38+50,37 154.81+55.94
p 0.003 0.008
Before 23.96+4.73 23.47+4.73
/T (%) After 20.80+4.99 19.99+5.24
p <0.001 <0.001
v Before 207.98+59.28 213.01+68.97
i After 245.74+102.32 260.26+111.09
(ml/minute)
p 0.014 0.003

The crest time, o/T index decreased; the circulation flow increased
significantly after compared to before MF treatment in both groups (40
and 80mT). V of 80mT group tended to increase more highly than



40mT group: 47.25ml/minute (22.18%) vs 37.76ml/minute (18.15%),

p=0.65.

Table 3.5. MF magnitude and charecteristics of the second wave

MF magnitude 40mT (n =29) 80mT (n=32)
Clear 10 (34.5%) 16 (50.0%)
Unclear 15 (51.7%) 9 (28.1%)
Non 4 (13.8%) 7 (21.9%)

p 0.17

After treatment, the percentage of the appearing second wave was
78.1-86.2% in two groups. The second wave showed clearly in 80mT
group was 50% pretending higher than 40mT group (34.5%), but not
statistical significance, p = 0.17.
Table 3.6. The correlation between treatment times and o/T and V

o/T (%)

V (ml/p)

Mean £ SD

20.38 +5.10

253.36 + 106.37

Times of treatment

98+

3.11

Correlation coefficient

-0.27 (p=0.017)

0.33 (p=0.005)

Recurrent coefficient ()

-0.447 (p=0.034)

11.16 (p=0.01)

Recurrent constant (o)

24.76 (p<0.001)

143.99 (p=0.002)

20 minute duration per time, there was a moderate correlation
between treatment times and cerebral blood flow with r=0.33 p=0.005,
the equation: V = 143.99 + 11.16 x Treatment times;

Treatment times inversely correlated with o/T index with r = -0.27,
p=0.017; the equation: a/T =24.76 - 0.447 x Treatment times.




10

Table 3.7. The time of MF intervention and REG indices improvement

Time of the Within the first After the first
intervention 72 hours (n=43) 72 hours (n=18)
Crest time Before 173.74+50.71 174.89+34.88
(ms) After 148.00+52.56 167.33+52.78
p <0.001 0.338
Before 24.05+4.68 22.88+4.76
/T (%) After 20.05+5.02 21.17+5.33
p <0.001 0.034
Y Before 205.69+58.84 222.40£75.63
. After 257.77£110.03 243.81£99.29
(ml/minute)
p <0.001 0.265

Patients who were treated with MF within the first 72 hours after the
onset had a better improvement in REG indices compared after to
before MF treatment: The crest time and o/T decreased; CBF increased
by 25.32% (from 205.69ml/minute to 257.77ml/munite), p < 0.001.
Patients treated with MF after the 72 hours after the onset had an
unclear improvement in REG indices (except o/T), the circulation flow
increased by 9.63%, p>0.05.
Table 3.8. The time of MF intervention and REG form

Within the first

After the first

REG form 72 hours (n=43) 72 hours (n=18)
Truéc Sau Truéc Sau
The Yes (n) 24 36 11 14
second | No (n) 19 7 7 4
wave p 0.002 0.25
Ramp Fast (n) 29 38 13 15
up Slow (n) 14 5 5 3
p 0.012 0.62
Acute (n) 24 35 11 17
\(,:v;izt Obtuse (n) 19 8 7 1
p 0.013 0.031
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Compaired before and after treatment, patients treated with MF
within the first 72 hours after the onset had an clear improvement in 3
indices including charecteristics of the second wave, ramp up and crest
wave, p<0.05, while patients intervened later (after the first 72 hours),
in contrast, had an unclear improvement.

Table 3.9. REG improvement in patients with hypertensive history

i ) Intervention Control
Hypertensive history p
group group
No REG getting better 12 (54.45%) 10 (45.5%) 0.64
(n=31) | REG no improvement 5 (55.6%) 4 (44.4%)
Ves REG getting better 32 (62.7%) 19 (37.3%)
(n=91) REG no improvement 12 (30.0%) 28 (70.0%) | 0.002
OR 3.93 (95%CI[1.63-9.50])
In patients suffered from hypertension, REG had a better
improvement in the intervention group compaired to the control group,
OR =3.93, p =0.002.
Table 3.10. REG improvement in patients with diabetic history
. L Intervention Control p
Diabetic history
group group
No REG getting better 34 (70.8%) 20 (45.5%) 0.014
(n=92) | REG no improvement | 14 (29.2%) 24 (54.5%)
Ves REG getting better 10 (76.9%) 9 (52.9%)
(n=30) REG no improvement 3 (23.1%) 8 (47.1%) 0.17
p 0.05 0.81

In patients suffered from diabetes, REG had a better improvement
accounting for 76.9% higher than the percentage of non-improvement
(23.1%, p=0.05) in the intervention group, while the control group, in

contrast, there were no differeces.
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3.2. Neuro-functional recovery

Table 3.11. Neuro-functional recovery in two groups

Intervention Control
Neurological indices group group p
(n=61) (n=61)
NIHSS (point) 4.92+3.70 6.41+4.37 0.04
Muscular Upper limb 3.08+1.35 2.72+£1.52 0.17
strength (grade) | Lower limb 3.43+1.01 3.07+1.21 0.07

The average of NIHSS after treatment in the intervention group was
significantly lower than the control group (4.92 points vs 6.37 points,
p=0.04). Muscular strength tended to be higher in the intervention
group than in the control, but not statistical significance.
Table 3.12. The degree of improvement in neurological indices in two

groups
Intervention Control
group group P
Decrease in NIHSS (point) 406+206 | 1,75+1,52
Increase in muscular | Upper limb | 1,48+0,99 | 0,69+0,74 | <0,001
strength (grade) Lower limb | 1,41+0,69 | 0,60 + 0,56

After treatment process, the degree of improvement in nerulogical
indices in the intervention group was significantly better than the

control group’s with NIHSS decreasing by 4.06 points, muscular
strength increasing by 1.48 grades for upper limbs and by 1.41 grades
for lower limbs compaired to 1.75, 0.69 and 0.6 perspectively, p <

0,001.
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Upper and lower limbs made good progress day by day in both

groups and tended to be better in the intervention group.
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Factors influencing the effects of MF on neuro-functional recovery
Table 3.13. MF magnitude and the improvement in neurological indices

MF magnitude 40mT (n=29) | 80mT (n=32) p
Decrease in NIHSS (point) 4.00 £2.05 412+211 | 081
Increase in muscular | Upper limb 1.58 £ 0.89 1.39+1.09 | 0.46
strength (grade) Lower limb | 1.37+0.61 | 1.45+0.75 | 0.66

The degree of improvement in neurological indices appeared to be
better in 80mT group compaired to the 40mT, but not statistical
significance.

Table 3.14. Treatment times and neurological recovery

Mean £ SD p
Times of treatment 98+3.11
NIHSS; (point) 492 +3.7
Correlation coefficient 0.37
Recurrent coefficient (B) -8.575 0.005
Recurrent constant (o) 2.351 <0.001

20 minutes per time of duration treatment, NIHSS at discharge
weakly correlated with treatment times with r=0.37 (p=0.005), the
equation: Ln(NIHSS;) = 2.351 — 8.575/Treatment times
Table 3.15. Injured area and neurological recovery

NIHSS; (point)

Injured area Intervention group Control group
Small 4.49 £+ 3.53 6.47 £3.72
Medium 3.50+3.53 8.29+£6.77
Large 11.00 £ 2.16 15.00 £ 2.58
p 0.002

For all size of lesions, NIHSS; (at discharge) was significant lower
in the intervention group.

Multiple regression analysis showed that NIHSS; closely correlated
with NIHSS, (before treatment) and MF exposure (Group) with r=0.899
(p<0.001), a =-1.341 (p=0.002), Bninsso=0,949 (p< 0.001); Bgrowp=-2.27
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(p<0.001), the equation: NIHSS; = -1.341 + 0.949 x (NIHSS,) - 2.27 x
(Group). With the same NIHSS,, if the patient is treated with MF, his
NIHSS; might decrease more 2.27 points compaired to non MF

treatment.
Table 3.16. Injured location and neurological recovery
. Intervention Control
Neurological outcomes
group group
Middle cerebral arter Good (n) 36 26
_ y Moderate-poor (n) 18 23
(n=103)
p 0.014 0.67
p (between groups) 0.08
Anterior and posterior | G00d (n) 6
cerebral arteries Moderate-poor (n) 1 6
(n=19) p 0.06
p (between groups) 0.16

In patients with injured regions belonging to middle cerebral artery
distribution, the intervention group had a significantly higer percentage
of good oucomes (expected outcomes) than percentages of moderate
and poor outcomes (unexpected outcomes) (66.67% vs 33.33%,
p=0.014), while there were no differences between percentages in
control group (53.06% vs 46.9%, p=0,67).
Table 3.17. Cerebral blood flow improvement and neurological

recovery
Cerebral blood flow (ml/m) | Intervention group | Control group p
V1<V, | Good outcomes 11 (64.7%) 19 (59.4%) 0.71
(n=49) | Moderate and poor 6 (35.3%) 13 (40.6%) '
ViV Good outcomes 31 (70.5%) 13 (44.8%)
(n=73) Moderate and poor 13 (29.5%) 16 (55.2%) 0.029
OR 2.94 (95% CI [1.11-7.80])

72.13% (44/61) of intervention cases and 47.54% (29/61) of control
cases had a good REG improvement after the treatment. In these
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objectives, the intervention group had more chance to get good
recovery 2.94 times higher than the control group (95%CI[1.11-7.8]).
Table 3.18. The time of MF intervention and neurological recovery

. . . Good Moderate and
Time of the intervention p
outcomes poor outcomes
Within the first 72 hours 31 (72.1%) 12 (27.9%) 0.004
After the first 72 hours 11 (61.1%) 7 (38.9%) 0.35

Patients received MF treatment within the first 72 hours after the
onset had significantly better recovery with 72.1% good outcomes,
27.9% moderate and poor outcomes, p=0.004. Patients treated with MF
later (after the first 72 hours), in contrast, had no significant differences
between these percentages (61.1% vs 38.9%, p=0.35)

Table 3.19. Neurological recovery and magnetic field

MF exposure Good outcomes Moderate and poor p
outcomes
Yes (n=61) 42 (68.9%) 19 (31.1%)
No (n=61) 32 (52.5%) 29 (47.5%) 0.047
OR 2.0 (95% CI [0.96-4.2])

The patients treated with MF had a significantly higer chance of
good recovery with 68.9 percent good outcomes vs 31.1% moderate
and poor outcomes, p=0.003). In contrast, the control group had no
differences between these percentages with p=0.7. Patients exposed to
MF had 2 times higher chance to get good outcomes than non-exposure
patients, OR=2, 95%CI[0.96-4.2], p=0.047.

100% patients reported that there were not any uncomfortable
feeling during and after the treatment process.

Chapter 4: Discussion
4.1. Cerebral circulation improvement under the influence of
magnetic field

After the treatment, the results showed that cerebral circulation had
a fairly good improvement in both groups, especially in the intervention



17

group. This change was represented on the REG record including its
form and indices change.

The improvement in REG form

Table 3.2 and 3.3 showed that cerebral vascular tone was in fairly
good state in the intervention group in comparison with the control
group with higher percentage of the clear second waves (42.6% vs
18%, p=0.013), the domination of acute crest waves (85.2% vs 65.6%,
p=0.034). These expressed an increase in the intensity of cerebral blood
flow indirectly via acute crest waves and the microvascular tone
improvement via the second wave’s expression. The expression of the
second waves is an important index to reflect the microvascular tone
that undertakes nourishing function to the brain parenchyma. Therefore,
with the clear expression, the second wave partially showed that trophic
brain was improvement under the effects of MF.

REG indices

The change of REG indices showed that there was not only a
significantly good improvement in the tone of all cerebral vascular
system via o/T index but also the increase in cerebral circulation in the
intervention group in comparison with the control (table 3.1): The crest
time decreased from 174ms down to 153.7ms, p<0.001; o/T declined
from 23.7% to 20.38%, p<0.001; cerebral blood flow increased by
20.29% (from 210.62ml/m up to 253.36ml/m, p<0.001). Meanwhile,
the improvements in the control group were still not statistical
significance (except a/T), compaired after to before treatment: The
crest time decreased from 170.08ms down to 158.26ms, p=0.056; o/T
decreased from 22.38% down to 20.91%, p=0.046; cerebral blood flow
increased from 239.38ml/m up to 244.76ml/m, p=0.69. The degree of
this circulation improvement was similar to other authors such as Xu
and Gmitrow, within 15-45%.

It can be seen that one of the MF’s mechanisms for increasing
cerebral circulation is reducing vascular tone effect leading to
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resistance decline of peripheral vessels, facilitating the traffic of blood
in arteries. Some other authors such as N.T. Luu and N.M. Hung
reported that vascular tone is one of indices having the most effective
and distinct improvement under the influence of MF and expressed by
the decrease in crest time, decreased in vascular tone index and the
clear second wave. These changes were suitable for low cerebral
perfusion pressure condition, thus contributing to local circulation
improvement that might lead to favourable neurological recovery.

Factors that influence the effects of MF on cerebral circulation
- The magnitude of MF (table 3.4, 3.5, 3.6): Both cerebral vascular tone
and cerebral blood flow were getting beter under the influence of 40mT
and 80mT MF. Although CBF and the percentage of clear second wave
tended to be higher in the 80mT group in comparison with the 40mT,
the differences were not statistical significance, p>0.05.

- Treatment time (table 3.6): The average times of MF treatment was
9.8+£3.11 with 20 minutes duration per time equivalent to 196+62.2
minutes, we found a moderate correlation between treatment times and
CBF improvement with r=0.33 (p=0.005) and a weak inverse
correlation with o/T, r=-0.27 (p=0.017). We estimated the times of MF
treatment base on the equation “o/T = 24.76 - 0.447 x Treatment times”
and normally o/T within 15-22% could be 6-22 times (120-440
minutes).

- The time of MF intervention (Table 3.7, 3.8): If MF intervention was
taken place within the first 72 hours after the onset, the cerebral
circulation had a significantly good improvement with the increase by
25.32% (p<0.001). In contrast, there was an increase in CBF by 9.36%
in patient intervened MF after the first 72 hours, p>0.05.

Positive changes on REG records have indicated MF’s supportive
ability to manage circulation disorders especially in acute infarction
stroke (within the first 72 hours) to help to reduce brain edema, to
regulate the cerebral perfusion pressure and improve brain parenchyma
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nourishment. It is clear that these changes would be patients’
advantages who suffer from hypertension and diabetes. By regulating
vascular tone and reducing blood viscosity, magnetic field can ease the
peripheral resistance to facilitate blood flow. Besides, it was reported
that MF can control hypertensive fits, especially in acute infarction
stroke, by reducing the concentration of angiotensin Il and aldosterone
in blood. Table 3.9 and 3.10 showed that patients having risk factors
such as hypertension, diabetes had a better cerebral circulation
improvement in the intervention group compared to the control. It
might be 3.93 times higher to get good result in patients with
hypertension in the intervention group than the control, 95%CI[1.63-
9.50], p=0.002). In diabetic patients, the intervention group had a
significantly higher percentage of favourable REG improvement after
the treatment, p=0.05.

4.2. Neurological recovery under the influence of magnetic field

After the treatment process, neurological indices got a good
improvement especially in the intervention group: NIHSS decreased by
4.06 points on average; muscular strength increased by 1.48 grades for
upper limbs and 1.48 grades for lower limbs compared to 1.75 points,
0.69 grade and 0.6 grade perspectively in the control, p<0.001 (table
3.12); the level of neurological deficit (NIHSS;) was significantly lower
than the control (4.92+3.7 vs 6.41+4.37, p=0.04 (table 3.11). The
progression of muscular strength was getting better day by day (graph
3.1and 3.2).

It is reported that MF can have protective and regenerate effects on
cells in acute, subacute and chronic ischemic injury. The protective
effect was found to be mediated by the ability of Ca* influx regulation,
limitting a release of Ca2+ from intracellular stores, thus reduction of
cellular destruction and inhibiting apotosis cell death. Moreover, MF
was found to increase endogenous protection mechanisms of the cells
such as increasing the production of heat shock protein, nitric oxide,
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opioid, anti redox (supressing ROS and NADPH, increasing SOD...)
and local blood flow regulation, leading to ease cerebral edema,
increase cell viability in ischemic area. Besides, MF was reported to
stimulate angiogenesis and collateral circulation, thus contributing
decrease in size of the ischemic zone. These effects might increase
neuronal survival then the patients can get more favourable recovery
post ischemia.

Inflammation and oxidative stress are considered as two major
mechanisms involving in further cerebral damage post ischemia. Some
researches showed the correlation between levels of neurological
injury, prognosis outcomes and inflammatory markers (neurophils, hs-
CRP, fibrinogen), ROS due to theses factors can increase cell death
including neuron/vessel/glia cells in the complex of neurovascular unit.
Hyperlipidemia, glucemia, high concentration of hs-CRP... were
reported to stimulate vascular inflammatory process not only locally but
also systematically, increase production of ROS... Magnetic field was
proven to protect cells and vessels by controlling cellular volume,
managing inflammatory response, increasing the tissue’s ability of anti
ROS; stimulate angiogenesis and neurogenesis process. Consequently,
we saw that objectives accompanied by hyperlipidemia,
hyperneutrophilmia, high concentration of hs-CRP, hyperglucemia had
a significantly better neurological recovery in the intervention group
compared to the control (The data was not shown here).

Factors influencing the effects of MF on neuro-functional recovery

- The level of injury (table 3.15): The more severe neurological injury
before treatment was, the poorer neurological outcomes would be:
NIHSS; = -2.2 + 0.92 x NIHSS, (r=0.86, p<0.001). Multiple regression
analysis showed the protective role of MF in ischemic stroke. With the
same NIHSS,, if the patient is treated with MF, his NIHSS; might
decrease more 2.27 points compaired to non MF exposure: NIHSS; = -
1.314 + 0.949 x NIHSS, - 2.27 x Group (r=0.899, p<0.001).
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- Injured sites (table 3.16): As the brain lesion was closer to MF, the
better neurological outcomes would be. Due to MF poles was placed at
temporal areas, brain lesions that belong to middle cerebral artery
perfusion can receive both direct and indirect effects of MF. For this
reason, these objectives can get a significantly better outcomes (66.67%
expecting outcomes vs 33.33% unexpected outcomes, p=0.014). In
contrast, there were not any differences between these percentages
(53.06% and 46.9%, p=0.67).

- Cerebral circulation improvement (table 3.17): This result showed
that cerebral circulation improvement would be a mechanism of MF
effects in neurological recovery post cerebral infarction stroke. Under
the effects of MF, the circulation had better progression in the
intervention group compared to the control (72.13% favourable REG vs
47.54%). Patients in the intervention group might have a better
neurological outcomes 2.94 times higher than the control, 95%CI[1.11-
7.8], p=0.029.

- The time of MF intervention (table 3.18): Patients had MF
intervention within the first 72 hours after the onset had a significantly
better oucome with 72.1 percentage of good recovery, 27.9 percentage
of moderate and poor recovery, p=0.004. In constrast, patients treated
with MF after the first 72 hours after the onset had an acceptabel
outcome but not statsistical significance (61.1% good outcome, 38.9%
moderate and poor, p=0.35). MF intervention can help to control
biochemical process disorders, especially at penumbra zone, control
brain edema and cellular protection. Besides, MF intervention was
taken place early, within the first 72 hours after the onset, can lead to
cerebral circulation improvement more effectively (table 3.7, 3.8,
discussion part 4.1). Consequently, we considered that circulation
improvement can be a factor contributing to facilitate neurological
recovery.



22

- The magnitude of MF and treatment times (table 3.13, 3.14): The
outcomes tended to be better in the 80mT group than the 40mT but not
statistically significant. With 20 minute treatment duration, there was a
correlation between neurological recovery and treatment times, the
equation: Ln(NIHSS,) = 2.351 - 8.575/Treatment times (r=0.37,
p=0.005).

In brief, as the magnetic dose includes many parameters such as the
magnitude, frequency, time of treatment and the distance from the
treated target to MF, this has been a complex issue and need to be done
research more.

CONCLUSIONS

The application of 50Hz alternating magnetic field with 40-80mT as
a combining treatment in cerebral infarction stroke patients from the
first 3.2+£1.28 days of the onset in 9.8+3.11 times (20 minutes/time)
leading to:

1. Improving cerebral circulation
- Cerebral circulation had a good improvement in both vascular tone
and cerebral blood flow on rheoencephalography (REG):

+ Increasing blood velocity: The time that cerebral arteries were full
of blood decreased from 174.58ms down to 153.7ms, p<0.001. Sharp
crest waves were dominant (85.2% versus 65.5% of control group,
p=0.034)

+ Increasing cerebral blood flow by 20.29% (from 210.62ml/minute
up to 253.36ml/minute, p=0.005).

+ Improving cerebral vascular tone: Vascular tone index o/T
declined from 23.7% to 20.38% (p<0.001); the percentage of the
second wave that appeared clearly was dominant in the intervention
group (42.6% versus 18% of control group, p=0.013).

- MF factors influencing the cerebral circulation improvement:

+ The time of MF intervention: If the intervention was taken place

within the first 72 hours after the onset, the cerebral circulation can had
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a better improvement with CBF increasing by 25.32% after the
treatment (p<0.001) in comparison with the later intervention (6.93%).

+ Treatment times: there was a correlation between treatment times
and CBF with r=0.33 (p=0.005), the equation: Vp,, = 143.99 + 11.16 x
Treatment times.

+ The magnetic magnitude: Cerebral vascular tone tended to have a
better improvement under the effects of 80mT in comparison with
40mT with the higher percentage of clear second waves (50% vs
34.5%, p=0.17).

2. Improving neurological function
- Facilitating neuro-functional recovery process:

+ A good improvement in neurological indices: NIHSS decreased
by 4.06+2.06 (points), muscular strength increased by 1.48+0.99 grades
for upper limbs and 1.41+0.69 grades for lower limbs compared to
1.75+1.52 (points), 0.69+0.74 (grades), 0.6£0.56 (grades), p<0.001.

+ Cerebral circulation improvement might be a mechanical action of
magnetic field on infarction stroke resulting in good neurological
outcomes 2.94 times higher than the control group, 95%CI[1.11-7.8],
p=0.029).

+ Magnetic field can facilitate neurological recovery especially in
patients with hyperlipidemia, hyperneutrophilmia, high concentration
of hs-CRP, hyperglucemia with 2 times higher chance of good
outcomes than the control (OR = 2, 95%CI1[0.96-4.2], p=0.047).

- Factors influencing the neuro-funtional improvement:

+ Treatment times: NIHSS after MF treatment correlates with MF
exposure time, r=0.37 (p<0.001), the equation: Ln(NIHSS,) = 2.351 -
8.575/Treatment times.

+ The time of MF intervention: MF intervention within the first 72
hours after the onset can lead to a significantly better recovery with
72.1% good outcomes vs 27.9% moderate and poor outcomes
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(p=0.004), in contrast, there were no differences between these
percentages in patients receiving MF later (after the first 72 hours).

+ The magnetic magnitude: There were still no significant
differences in improvement in neurological indices between 40mT and
80mT.

+ The initial neurological injury: NIHSS; correlated closely to
NIHSS,, r=0.899 (p<0.001); the equation: NIHSS; = -1,341 + 0,949 x
(NIHSSp) - 2,27 x (Group). If the patient is treated with MF, his
NIHSS; might decrease more 2.27 points compaired to non MF
treatment.

SUGGESTION

From the study result, we offer the suggestion that 50Hz alternating
magnetic field, 40-80mT can be used as a combining treatment in
cerebral infarction stroke patients from the first 3.2£1.28 days of the
onset (1-5 first days) in 9.8+3.11 times with 20 minute duration per
time, taken everyday.





