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Abstract: Sokolow — Lyon index in detection of left ventricular hypertrophy is a hard limited
index, so the clinical manifestation of the disease can be ignored when the measured index is near
the threshold. Several proposed studies incorporate multiple index to improve diagnostic quality.
However, the process of examination and diagnosis will be longer due to the need to collect more
data. To solve this problem, the paper proposes a method of classifying left ventricular
hypertrophy using fuzzy logic combining with digital signal processing techniques. The proposed
method mainly uses the Sokolov-Lyon index (SV1+RVs/Vg > 35 mm) for major changes in ECG
signal but with four soft thresholds corresponding to the different clinical manifestations of the
disease. In addition, a program is written in C++ language with QT Creator compiler also is
developed to implement the algorithm. From there, the doctors can refer and propose to the
patient's treatment regimen.
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Phan tich chan doan bénh phé dai that trai dua trén tin hiéu
dién tam do va logic mo

Tran Nhu Chi*, Nguyén Thi Thanh Van*
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Tém tit: Chi sé Sokolow — Lyon dung dé x4c dinh bénh phi dai that trai tir Dién tim db (ECG) la
mot chi sb gidi han clrng. Boi vay, biéu hién 1am sang cua bénh co thé bi bo qua khi gia tri tinh
dugc 14 1an can ngudng. Mot vai nghién ctru da dé xuat két hop nhiéu chi sb khac nhau dé cai tién
chat lwong chin doan bénh. "Tuy nhién, qua trinh kiém tra va chan doan s& mat nhiéu thoi gian do
can thu thap dir liéu 16n. Dé giai quyét van dé nay, béo cao dé xuit mot phuong phap chan doan
lam sang bénh phi dai that trai s dung ky thuat Logic mo két hop xir 1y tin hiéu s6. Phuong phap
dé xuat chu yéu st dung chi s Sokolow — Lyon (SV1+RV5N s> 35 mm) d¢ phat hién nhimg dau
hiéu bt thudng ciia tin hiéu ECG nhung véi bén ngudng mém twong Ung voi nhirng dau hiéu 1am
sang khac nhau cta bénh. Thém vao d6, mot chuong trinh dugc viét bang ngon ngit C++ véi trinh
bién dich QT Creator cling dugc phat trién dé thuc hién thuat toan. Tur d6, cac bac si co thé tham
khao va dua ra mot phac do didu tri cho bénh nhan mét cach hop 1y.

Tir khéa: ECG, bénh phi dai tht trai, xir Iy tin hiéu, logic mo.

1. Gigi thiéu

Tim 14 mot trong nhitng bd phan rat quan
trong giup duy tri sy song cia con nguoi. Do
tinh chat quan trong cuia tim, cac bénh ly lién
quan dén tim luén nhén dugc sy quan tam
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nghién ctru cta cac chuyén gia y t& va cac nha
nghién ctru khoa hoc. Trong k¥ thuat y khoa,
siéu am tim qua thanh nguc la phuong phap phd
bién dé phat hién cac bénh vé tim nhung cac
thiét bi trong siéu 4m tim can duoc dau tu kha
ton kém va két qua doc siéu am dbi khi phu
thudc vao chu quan cta bac si siéu am. Mot
phuong phap khac dé chan doan cac bénh vé
tim 14 sir dung két qua ctia dién tam dd. Tim tao
ra cac xung dién nho, truyén dan dén co tim dé
thuc hién sy co bdp cua tim. Nhitng xung dién
nay duoc ghi lai, thé hién trén dd thi va xem
nhu 13 dién tdm d6 hay con goi 1a ECG hay
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EKG (electrocardiogram). Dac trung cua tin
hiéu ECG duoc thé hién thong qua céc song P,
phuc bo QRS va song T, va d6i khi véi song U
nho nhu Hinh 1 [1]. Trong d6 phirc bd QRS thé
hién sy co thét cua tam that trai va phai, song P
14 do co thit tim nhi, song T mo ta sy phan cuc
clia tAm that va song U 13 biéu thi cta co nhu.

Hinh 1. Pac trung cta tin hiéu dién tim.

Theo thdng ké y hoc, mét trong nhitng bénh
nguy hiém lién quan dén hoat dong cia tim 13
bénh day that va day nhi hay con goi 1a phi dai
that va phi dai nhi. Mot trong nhiing nguyén
nhan gy nén phi dai that trai 1a ting huyét ap,
mot bénh rat phd bién trén thé gidi vai ty 18
ngdy cang gia ting, nhu nam 2006 ¢ My la
30,5% va nam 2009 ¢ Viét Nam la 16,3%. Phi
dai that trai gdy nén nhimg con dau that nguc,
nh01 mau co tim, dot quy, suy tim sung huyét,
16i loan nhip that va dot t [2]. Trong dién tim
dd, phi dai that trai tac dong 16n dén qua trinh
khir cyc lam thay dbi bién d6 cua cac song: R
tang 1én & chuyén dao truc tiép, S sau thém &
chuyen dao phia d6i 1ap va QRS rong hon. Cac
bién dbi vé khir cuc nay sé gay ra cac bién ddi
thir phat clia qua trinh tai cyc din dén ST chénh
va T nguoc chidu voi QRS. Hinh 2 thé hién tin
hiéu ECG cua bénh phi dai thit trai [3].

R \RA\/, /\R,AAF
/\/\ﬁ\
V2 Vs V6

Hinh 2. Tin hiéu dién tim ctia bénh phi dai tht tri.

Cac phuong phap phat hién vi tri song cla
ECG hién nay tép trung vao viéc phat hi¢n phirc
bd QRS dau tién do c6 gia tri bién dd dinh 16n

nhat, tir d6 suy ra vi tri cua cac song R, Q, S, P,
T con lai hay cac doan quan trong RR, ST, PR.
Phuong phap chu yéu dé xac dinh phirc bd QRS
la st dung phuong phap loc co ban hay cac
phuong phép khic nhu mang neuron nhan tao
[4], giai thuat gen [5], bién dbi song con [6, 7],
mo hinh Markov an [8]... Tir vi tri cac song da
dugc tim thay trong ECG, bénh phi dai that trai
duoc phat hién dya trén cac dac diém cua song
R, S, va P trén cac chuyén dao Vi, V5, Vs, Vg
theo mot ngudng cd dinh. Trong y khoa thuong
sir dung tiéu chuin Sokolov — Lyon dé danh gia
bénh phi dai that tréi nhu sau:

S tai V4/V, dai ra> 25 mm

Ngudng SV;+RVs/V > 35 mm

Nhanh ngi dié€n té6i mudn > 0,045 s.

Chi sé ngudng SV;+RVs/Vg > 35 mm dé
két luan vé bénh phi dai thit trai trong tiéu
chuan Sokolov 1a chi s ngudng cung, do do6
nhing biéu hién lam sang cta bénh co thé bi bo
qua khi chi sO dat gan hodc lan can ngudng.
Mot s6 nghién ciu da két hop tiéu chuan
Sokolov — Lyon véi cac dic diém khac cua tin
hiéu ECG hay véi tién st bénh cua bénh nhan
hay véi tiéu chudn khac nhu Romhilt — Estes
[9] dé nang cao d6 nhay va do dac hiéu cua qua
trinh chan doan bénh. Viéc két hop nhiéu tiéu
chudn nhu trén di ning cao duoc chit luong
chan doan bénh tuy nhién qua trinh tham kham
va chian doan bénh s& lau hon do can thu thap
nhiéu dit liéu. P& gitp qué trinh chan doan 1am
sang bénh nhanh, don gian nhung hiéu qua cao
va thuan tién trong qua trinh theo ddi, diéu tri
bénh, bai bio dé xuat mot phuwong phap phan
loai bénh phi dai thit trai sit dung logic mo.
Logic mo [10, 11] voi gia tri logic trong khoang
[0, 1] pht hop dé thé hién mirc d6 cta bénh hon
1a voi logic truyén théng vai hai gia tri logic 0
va | tuong ing voi bi bénh hodc khong bi bénh.
Do d6 phuong phap dé xuat chii yéu st dung
tiéu chudn tiéu biéu Sokolov - Lyon cho cac
bién dbi chinh trén tin hiéu ECG nhung véi
nhiéu ngudng mém twong ing véi cac biéu hién
1am sang khac nhau ciia bénh. Mot phan mém
ung dung da dugc xdy dung dua trén phuong
phap dé xuat véi cac chirc ning phén tich, luu
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trir va trich xuat truc tiép két qua chan doan hd chuan Sokolov-Lyon va logic mo trén co s&
trg qua trinh tham kham va diéu tri bénh. phan tich tin hiéu ECG. Mot sb thuc nghiém
Béo cao nay dugc trinh bay bao gém bon kiém chimg phuong phap dé xuét va thao luan
phan. Phan 1 gi6i thiéu tong quan vin dé dugc trinh bay trong Phan 3. Phan cudi 1a mot
nghién ctru. Phan 2 trinh bay tom tit phuong s6 két luan va dinh hudng nghién ctu tiép theo.

phap chan doan phi dai thét trai dya trén tiéu

[iS;+0.15:iS;+0.35]

v v
:{ Th=(max+min)/2 | | min/[iRy-0.1s: iR] |

v v

| S5 luong diém (sht) >Tb? | Pinh Q va vi tri Q
(iIQ)

| min=Tb | | max=Tb ||sé lugng diém (sld) <Tb?| v

max/[iQ-0.2s: iQ]
Sai

DunSai @ Loc cira s6
Pinh P
Ding N
Loc ngudng i

| Dudng dang dign = Tb | min/[iRy;iR;+0.155]

Loc ngudng
Pinh Svavitri S
| DR | T
v
min&max/
Nhip tim = 60/ || DPinh R thir 1 va [iS;+0.1s:iS;+0.3s]
(iR1-iRo) thr 2: iRy, iRy (minT, maxT)

max/
[iS;+0.15:iS;+0.3s]

Pinh T

PinhR, QP S T |

:WT

Do sau S 6 Vy
(SVimv)

v

Do caoR ¢ Vs, Vg
(RVs, RV mV)

v

SV1+RVs/RVg > 3.5

Chuén doan 1am sang
bénh day that trai
(Logic mo)

!

Két lugn

Hinh 3. So d6 chan doan phi dai that trai.
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2. Phuong phap chin doan phi dai that trai
A. Phat hién vi tri song cua tin hiéu ECG

Nhiing ddc trung cua tin hiéu ECG ddi voi
bénh nhan bi mic phi dai that trdi da dugc phan
tich va thé hién trén Hinh 2. Cac budc phan tich
dé phat hién nhiing dic trung nay dugc thé hién
trén luu do thuat toan nhu Hinh 3. Tur luu d6
cho thiy déu tién can phai x4c dinh dugc duong
dang dién cua toan tin hiéu. Puong dang dién
nay thé hién khong c6 xung dién tdi dién cuc
gin trén chuyén dao. Puong ding dién chung
&y cua toan tin hiéu duogc tim bﬁng cach so sanh
sd diém trén va dudi xap xi bang nhau thong
qua vong lap c6 didu kién nhu cong thirc (1).
Gia tri ngudng trung binh dugc chon 1a 50 dya
trén s diém cua tin hiéu ECG.

(min+max) M < (min +max)|
2 2 |
N, M: s6 diém (1)

Tin hiéu ECG duoc tién xtr Iy dé loai bo
nhidu tan sd thip thong qua bién d6i Fourier
nhanh - FFT (X(k)) va khoi phuc vé mién thoi
gian boi bién dbi Fourier nguoc - IFFT (x(n))
nhu (2).

e, =|N> <50

- 2znk

N-1 . 2ank

X (k) = Zx(n)ej N 0<k<N-1
:: 2;mk

x(n)_—ZX(k)e 0<n<N-1

(2)

Tin hiéu sau khi tién xir Iy dugc dua qua
ctra sb loc voi kich thuée N dé xac dinh céc
dinh duong xw(n) (3) c6 trong tin hiéu va qua
loc ngudng T (4) dé thu duoc cac dinh R “tam
thoi” x7(n). Tuy nhién, ngudng ban dau chon
van chua phu hop va cd. thé van con sot cac
diém R, vi vay tin hi¢u can duoc qua mot ctra
s6 loc diéu chinh véi kich thudc cira s6 diéu
chinh Nyey dugc tinh toan dya trén khoang cach
gitia cac dinh R “tam thoi” (5),

Xy (n) = filterwindow{x(n), N}  (3)

X () = {X,, (N) | X, (N) < T} (4)

N ew :2*{XT(n)'XT(n'l)}_O'O4*Ts (5)

trong do6 Ts 1a tde do le”iy mau.

Sau khi xac dinh dugc cac dinh R, dwa vao
dic trung cta cac dinh trong dién tdm dd dé xac
dinh vi tri cua cac dinh Q, P, S T con lai. Khi vi

tri clia tat ca cac dinh song clng gia tri ciia nhip
tim, dudng déng dién da duoc xac dinh, phan
tich ddc diém chi tiét cua cac song R, S, P, ST
trén cac chuyén dao V4, V5, Vs, Vg nhu trén luu
do.

B. Chdn dodn ldm sang bénh

Trong luu dd thuat toan & Hinh 3, dic trung
cac song cua bénh phi dai that trai theo tiéu
chan Sokolov — Lyon s& dugc dua vao khdi
chan doan 1am sang bénh phi dai that trai sir
dung logic mo. Gia tri 16i vao cta khdi logic
mo 1a gia tri ngudng dién thé SL = SV,;+RVs/Ve
_Gia tri 16i ra cua khéi logic 1a mic d6 mic
bénh.

Khéi logic mo duge thiét ké voi cac gidi
han bién 16i vao va 16i ra phu hop véi cac két
qua xét nghiém thuyc té trong y van phi dai that
trai. Trong xét nghiém y khoa thi cac chi s6
dugc quan tdm 1a d6 nhay Sn, d¢ dic hiéu Sp,
gi4 tri tién doan duong PV", gi4 tri tién dodn Am
PV, ti 1& méc bénh hién hanh. Trong d6 chi sé
gia tri tién doan dwong PV' duoc quan tdm
nhiéu hon bai gia tri nay thé hién s truong hop
6 bénh va co két qua kiém tra /duong tinh trén
tong sb cac truong hop c6 két qua kiém tra
duong tinh. Bang 1 thé hién gia tri tién doan
dwong PV xét theo tiéu chuan Sokolov — Lyon
theo cac ngudng dién thé SL khac nhau [9].
Trén co so cua Bang 1, bién 15i vao 1a ngudng
SL ctia khéi logic md ¢6 gi6i han tir 25 mm téi
35 mm, va bién 16i ra MD thé hién mirc d6 bénh
phu thudc vao gia tri tién doan duong. Bang 1.
Gi4 tri tién dodn duong theo cdc ngudng

Tiéu chuan Sokolov — Lyon PV* (%)
>25 mm 80,4
>26 mm 82,1
>29 mm 88,2
> 30 mm 93,3
>3] mm 96,6
>32 mm 100
>33 mm 100
>34 mm 100
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>35 mm 100

Bién ngdn ngir cho cac bién vao SL va bién
ra MD cuia khéi logic mo thé hién qua cac tap
mo nhu sau:

SL: Nho (N), Hoi Nho (HN), Trung binh
(TB), Hoi Lén (HL), Lén (L)

MD: Khéng C6 Bénh (KCB), Kha Nang Co
Bénh it (KNI), Kha Nang Cé Bénh Cao (KNC),

Chéc Chin C6 Bénh (CB)
1 x<a
2
%ﬁ} a<x<2tP
fZ = b= a2 2 (6)1 fTrap
(ﬂj a+b _ o
b-a 2
0 X=>b
Au
1 N HN B HL L

o T

o

24 26 28 30 32 34

BSLmm o 1 23

Tap gia tri va dang ham thudc cua céc tép
mo cua SL va MD dugc lya chon 1a ham dang
fz (un, po), Trapezoidal frpy (Han, Hrs, HAL) VA
TrlangUIar an (HKCBa HKkNI, MKNC, HCB) co Cong
thire tuong tmg (6), (7), (8) va dang hm nhu thé
hién trén Hinh 4 Cac tham s6 (a, b, ¢, d) ¢ cac
gia tri riéng biét cho tung ham thude.

0 x<a 0 «<a
-a
b a as<x<b X=2 o cx<b
= . ;=02 ®
—= c<x<d X peax<e
-C c-b
0 x>d 0 X>c
Au
1 KCB KNI KNC CB

} -
4 MD

Hinh 4. Ham thudc cua cac tdp mo.

Lut m& dugc xay dung theo nguyén tac tay
thudc vao mdi quan hé giita ngudng tiéu chuan
Sokolov — Lyon va gia tri tién doan duong nhu
Sau:

Néu SL Nho thi Khong C6 Bénh

Néu SL Hoi Nho thi Kha Nang Co Bénh it

Néu SL Trung Binh thi Kha Nang C6 Bénh ft

Néu SL Hoi Lén thi Kha Niang C6 Bénh
Cao

Néu SL Lén thi Chic Chin C6 BénhGia tri
cua mdi luat diéu khién R duge xac dinh theo
luat min, vi du luat th 1 nhu sau:

g, (K) =min{H, zcq ()} ©)

H=min{x (k)}

Két qua cta 5 luat didu khién duoc xac dinh
theo luat hop thanh max-min:

g (K) = max{ sy (K), 45, (K), g, (K), g, (K), g (K)}
(10)

Giai mo theo phuong phap diém trong tim
dé xac dinh mirc d6 bénh theo cong thirc (11)
dudi day, trong d6 X; 1a gia tri mién thu i va
u(x;) 1a gia tri ham thudc cua diém i twong Gng.

b= in:uR(Xi) (11)

D He (%)

3. Két qua thue hién

Phuong phap chan doan bénh phi dai that
trdi dugc thuc nghiém véi cac mau dir lieu ECG
tir co s& dit lidu chuan cta Vién Po ludng cua
Buc - PhysiNet-Physiche Bundesanstalt (PTB).
ECGs dugc thu thap tr nhiing nguoi tinh
nguyén khde manh va nhiing bénh nhéan bi cac
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bénh tim khac nhau do Giao su Michael Oeff,
MD, tai Khoa Tim mach ctia Bénh vién Dai hoc
Benjamin Franklin ¢ Berlin, Puec.

Mot phin mém ung dung xdy dung trén
ngon ngit C++ véi trinh bién dich ma ngudn mo
QT Creator ¢ cac tinh nang phan tich, luu trir
va trich xudt truc tiép két qua chan doan dé hd
trg thuan loi qua trinh tham kham va diéu tri
bénh. Pau tién, dir liéu dién tim dudi dang s6
cua bénh nhan dugc dua dua vao phﬁn mém.
Phan mém s& doc va v& lai céc tin hiéu dién tim
cua cac chuyén dao 1én cac dd thi khac nhau.
Sau d6 dua trén thuat toan dugc dé xuét, phﬁn
mém s& chi ra vi tri cac cac song, duong ding
dién trén d6 thi va dua ra két qua chan doan ban
dau vé bénh phi dai thit trai ciing nhu muc do
bénh trén man hinh hién thi. Ngoai ra, phan

mém con cung cap thém thong tin vé bénh phi
dai that trai: nguyén nhén, dau hi€u, cach phong
tranh bénh. Dong thoi phdn mém ciing cung cap
thém tinh nang cho phép bac st co thé i in mau
két qua voi hinh anh két qua co sin ra gidy A4.
Hinh 5 la cac dang tin hi€u sau khi loc
nhidu, loc diu chinh, xac dinh vi tri cac song
co ban R, S, Q, P, T, va cac dudng dfmg dién
cua toan bd tin hi€u cling nhu trong mét chu ky.
Tin hi¢u trén Hinh 5a la tin hi€u loai bo nhiéu
cong nghiép 50Hz, loc bo nhiéu tan so thap va
tan sd cao ngoai dai tin hiéu di¢n tim. Loc didu
chinh gitp loai bo nén mot chiéu cua tin hiéu.
Trén co sé cac gia tri tim dugc, tinh toan cac
thong s can thiét dé dua ra chan doan vé
bénh phi dai that trai.

son E T T T T T3
400 F 3
300 e
= 0fF
£ mwo}
s ) Wiw W/ f\n»vw\l J'\.f\r»-w'l‘ A Moy '\:M“ﬁ
-100 F
‘2‘:"] b
300 B I " " . IR, VS USRIV I PRV, B
o 1000 2000 3000 4000 5000 S000 F000 2000
Time (ms)
(@)
600 F ™3
450 F E
o 0L E
E wof E
= D :_ =
-150 F E
-300 1 1 ! ! 1 1 1 1 !
a 1 2 3 4 5 5] 7 8
seconds(s)

(b)
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1.8 F T T T
1.2 | p %] e
0.6 -
z ,.] s.*] ,.I a l
et ™ i T
= . s T
0.6 -
1.2 F
1.8k 1 1 1
il 1 2 3
seconds(s)
(©)

1.25 F T T . 0
1F .
0.75 3
g 0.5 F ]
g 025 - ]
o L | A N
ok w | W
1 1 .
1 2
seconds(s)
(d)

Hinh 5. (a) Tin hi¢u sau khi loai bo tan s thap, (b) Tin hiéu sau loc ‘hi€u chinh va x6a dinh lan cén, (c) Cac
dinh song R, S, Q, P, T, (d) Buong dang dién.

Tur vi tri cac song R, S, Q, P, T va duong
dang dién trung binh chung cia tin hiéu
ECG, céc dic trung chinh ctia bénh phi dai
that trai dya trén tiéu chuin Sokolov — Lyon
dugc xac dinh. Hinh 6 thé hién két qua phat
hién song R va S trén cac chuyén dao Vi (

Hinh 6(a) ), Vs ( Hinh 6(b) ), va Vs ( Hinh
6(c) ) voi cac gia tri nhu sau:

Nhip tim: 68.331 BPM

SV; + RVs = 6.0122 mV, SV; + RVg =
4.6963 mV

T s T T -
3f '
24F .
E 18 F ]
I I ]
0.6 1
oF iz ‘J“U\J .
1 M’: g 1 1 -\-J
0 1 2 3
seconds(s)
(b)

T T T T ]
- - ]
ok i ]
= 06
E
= -1.2
'1.8 -
'2.4 -
seconds(s)
(@)
T
2.25 ey
1.8
E 1.35
Z 09
0.45
0

seconds(s)

Hinh 6. Bic trung ctia bénh phi dai thit trai: a) Chuyén dao V., b) Chuyén dao Vs, ¢) Chuyén dao Vi

Gia trj mirc ngudng SL theo tiéu chuin
Sokolov — Lyon ¢ phan C duoc dua vao khbi
logic mo dé dua két luan vé bénh. Véi SV1 +
RV5 = 6.0122 mV va SV1 + RV6 = 4.6963
mV thi gia tri tra vé& cia khdi logic 1a 4,
tuong (mg voi gia tri ciia mirc Chac Chan Co6
Bénh.

Mot sb gia tri ngudng SL khac dugc danh
gia riéng cho khdi logic mo déu cho két qua
phén loai bénh chinh xac, phu hop véi gia tri
tién doan duwong nhu Bang 2. Dic biét véi
mot s6 ngudng SL cb gia tri 1an can dudi
ngudng cung 35 mm ciing da dugc phat hién
theo mirc 6 Kha Nang C6 Bénh Cao, trong
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khi tai 1an can ngudng ndy phuong phap phan
ngudng cimg co6 thé bd qua véi két luan
khong mic bénh. Nhu vay, viéc phan loai cac
mirc d6 bénh theo cac ngudng mém cho phép
tranh duoc két luan cha quan hay bo sot tién
trinh theo ddi bénh so véi phan loai theo
ngudng cing.

Béng 2. Phén loai muc dg bénh theo gia tri

ngudng
Ngudng SL Mtrc d6 bénh
24,5 mm Khoéng c6 bénh
26,1 mm Kha nang c6 bénh it
28,4 mm Kha nang c6 bénh it
30,6 mm Kha nang c6 bénh it
33,5mm Kha nang c6 bénh cao
34 mm Kha nang c6 bénh cao
35 mm Chéc chin c6 bénh
36 mm Chéc chén c6 bénh

4. Két luan

Trong nghién ctu ndy, mot phuong phap
hd trg chin doan bénh phi dai that trai theo
cac muc do khac nhau dua trén co so xu ly
phan tich tin hiéu dién tim ECG st dung
logic mo da dugc nghién ctru xay dung va
phat trién. Phuong phap duogc thuc hién dya
trén viéc phan tich phat hién cac vi tri dinh co
ban trong tin hi¢u ECG, tu d6 xac dinh cac
dic trung cua song trén cac chuyén dao lién
quan dén bénh phi dai thit trai theo tiéu
chuan Sokolow — Lyon sir dung logic mo dé
phan loai mc d6 mic bénh theo nhiéu
ngudng. Mot chuong trinh phdn mém chin
doan bénh da dugc xdy dung dé thyc thi
phwong phap dé xuét. Cac két qua phan tich
thuc hién trén cac mau dir liéu tin hi¢u dién
tim x4c nhan phuong phap dé xut nay co thé
su dung hd trg cho cac nhan vién y té trong
qua trinh tham kham, luu trit va theo di tién
st bénh ctia bénh nhan.
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