UNG DUNG TRI TUE NHAN TAO TRONG
CHAN POAN I{HAN BIET XUAT HU¥1°<JT NAO VA
NHOI MAU NAO TREN LEU

Pam Qudc Phéi', Nguyén Hitu Cong’

Tom tat

Su phan biét gitia nhdi mau ndo (NMN) va xuat huyét nao (XHN) trén léu hét stic quan trong
trong bugc x{ tri ban dau & bénh nhan dot quy cap. Nam 2004, ching t6i xay dung hé chuyén gia
md phéng giong cach thic tu duy, hoc tap clia ngudi thdy thudc dya trén gidi thuat xac suat Bayes
nham hd trg chdn doan phan biét XHN va NMN trén 1am sang. Nghién ctu dugc tién hanh tai
khoa Ngi Than Kinh bénh vién Chg Ray tif thang 09/2004 dén thang 07/2005. Két qué nghién ciu
kiém ching & 196 bénh nhan cho thdy hé chuyén gia t6 ra uu diém kha hon so véi thang diém
lam sang Siriraj va Nguyén Ba Thing: do nhay chidn dodn XHN cla hé chuyén gia so véi thang
diém Siriraj va Nguyén B4 Thang la 99,05% so véi 75,61% va 98,04%; do nhay chdn doan NMN
cla hé chuyén gia 92,54% so vG6i 90,79% va 83,82%; do chinh xac chung 96,51% so véi 82,91%
va 92,35%; ti & chdn doan khong chdc chdn 12,25% so v6i 19,39% va 13,27%. Nghién clu nay
chi 1a buéc di ban dau tim 16i gidi cho nhiing nghién cGu sau hon dé xay dung phan mém hoan
thien c6 thé Gng dung chan dodn nhiéu bénh Iy va dugc kiém dinh hiéu qud, tin cay & nhiéu trung
tam.
Summary
DIFFERENTIAL DIAGNOSIS BETWEEN SUPRATENTORIAL CEREBRAL HAEMORRHAGE AND
INFARCTION BY ARTIFICIAL INTELLIGENCE

Distinguishing between supratentorial cerebral infarction and cerebral haemorrhage is very
important in initial treatment on patients having an acute stroke. In 2004, we designed and
programmed an expert system copying the way of study and thinking from clinical doctors basing
on Bayes’s probability algorithm in order to support diagnosing to distinguish between
supratentorial cerebral infarction and cerebral haemorrhage clinically. The research was carried out
at the neurology ward of Cho Ray Hospital from September 2004 to July 2005. The result of
validation study from 196 patients shows that the expert system is fairly better than Siriraj’s and
Nguyen Ba Thang’s clinical scale: sensitivity of the expert system for diagnosing cerebral
haemorrhage in comparison with Siriraj’'s and Nguyen Ba Thang’s clinical scale is 99.05% in
comparison with 75.61% and 98.04%; sensitivity of the expert system for diagnosing cerebral
infarction is 92.54% in comparison with 90.79% and 83.82%; overall accuracy of diagnosis is
96.51% in comparison with 82.91% and 92.35%; rate of vague diagnosis is 12.25% in comparison
with 19.39% and 13.27%. However, this research is only the initial step for next well-researched
one in order that we can program better softwares which are applied to diagnosing many diseases
and are checked effectively and trustworthily at many hospitals.

1. PAT VAN Pi

Sy phin biét gitta nhéi m4u ndo (NMN) va xuit huyét ndo (XHN) hét siic quan
trong trong budc xt tri ban dau & bénh nhan dot quy ciAp bdi vi tién lugng va diéu tri
khic nhau. Hién nay & nudc ta, mdy CT scan can thi€t d€ chan dodn dot quy chii y&u
dudc trang bi tip trung mot s& thanh phd 16n,  mot s& bénh vién 16n tuyén trung uong
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hay tuyén tinh. Trong khi d6, c6 khd nhiéu bénh vién, dic biét cdc bénh vién tuyén
huyén khong c6 mdy CT scan. Sy thi€u hut thi€t bi ciAn 14m sang va cdc bdc si chuyén
khoa siu c6 thé lam gia ting ti 1& tif vong ciing nhu d€ lai hiu qua ning né cho ban
than ngudi bénh va xd hoi. Chuong trinh phin mém mdy tinh gid 1ap tri thong minh
clia con ngudi (trf tué nhan tao), cé thé dugc st dung dé hd trd bac si trong viéc ra
quyét dinh 1am sang trong hoan cidnh khong c6 hdi chin truc ti€p vdi bac si chuyén
khoa.

D€ tim hi€u va ddnh gid vai trd k§ thuat nay, ching toi thuc hién nghién ctu tng
dung tri tué nhan tao trong chin do4n phan biét NMN va XHN trén Iéu.

IL. POI TUGNG VA PHUONG PHAP NGHIEN CUU
1. NGHIEN CUU XAY DUNG HE CHUYEN GIA:

Ching toi thi€t k€ va xdy dung hé chuyén gia vé6i tén goi “S6 tay LAm sang”
phién ban 1.0, dugc viét bing ngdn ngit Microsoft Visual C# .NET phién bin nim
2003 ®*3¢D_ He chuyén gia dugc thi€t k&€ gdm ba phin chinh : (1) luu trit dit liéu bénh
nhan; (2) cd sd tri thiic; (3) chian dodn y khoa.

* Thi€t k&€ gii thuat chii y&u dya trén cong thifc xdc suat Bayes :
P(Aj/K) = P(Aj) *P(K/Aj)

P(K)

Céc x4c suat P(Aj), P(K / Aj), P(K) dudc tinh todn trudc, dugc goi 1a xdc suit
tién nghiém. P(Aj/ K) : x4c sudt x3y ra bién c¢6 Aj khi K da xdy ra, dugc goi la xdc
sudt hau nghiém.

Vi du: Tinh x4c sudt xuat hién xuat huyét nio (XHN) khi bénh nhin c6 triéu

chitng dau dau (P4).
P(XHN) = P(XHN/Pd)
P(XHN/Dd) = P(Pd/XHN) * P(XHN)
[ P(B@/XHN) * P(XHN) + P(Bd /no XHN ) * P(no XHN)]
*Trong do :
=  P(XHN) : Xdc suat xuat hién XHN

» P(XHN/Pd) :Xdc sudt xudt hién XHN khi triéu chiing dau dau xuét hién

» P(BAXHN) :Xdc sudt xudt hién triéu chitng dau dau khi bénh 1y XHN xuét hién
* P(DPd/khong XHN) : X4c suit xuat hién dau diu khi XHN khong xuit hién

= P(Dd)= P(DA/XHN) * P(XHN) + P(Dd /khong XHN ) * P(khong XHN)

Chiing ti st dung mot s& bénh 4n miu d€ hé chuyén gia hoc tip, cAp nhat co s tri
thiic cho d&n khi cic chi s& d4anh gid k&t qua hé chuyén gia chdn dodn thong qua do
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nhay, do ddc hiéu, gid tri ti€én dodn dudng, gid tri ti€én dodn Am, d0 chinh x4c chung dat
dén tri sd trén 85%.

MAu nghién cifu bao gdm c4c bénh nhin nhip khoa Noi Thian Kinh bénh vién Chg
Riy tir 09/2004 dé&n thang 07/2005 thda tiéu chuin chin dodn dot quy ctia TS Chic Y
T& Th& Gi6i; nhap vién trong vong 72 gid va ¢ hinh dnh CT so ndo trong vong 7 ngay
sau khdi phat. Nghién cttu khong bao gdm cdc bénh nhin xuit huyét khoang dudi
nhén, xuit huyét ndo thit don thuin hodc c6 diu chitng tén thuong thin nio nguyén
phat (khong phai do chén ép tir trén xudng).

2. NGHIEN CUU KIEM CHUNG HE CHUYEN GIA:

Céc bénh nhan trong miu nghién ctfu c¢6 tiéu chuidn chon bénh tuong tuw nhu phan
nghién ctu xay dung hé chuyén gia. K&t qua chin dodn bing hé chuyén gia va cédc
thang di€m 1Am sang Siriraj, Nguyén B4 Thing dudc so sanh v6i két qua chup CT scan
sO ndo.

1L KET QUA
A.NGHIEN CUU XAY DUNG HE CHUYEN GIA

Nghién cttu thyc hién trén 193 bénh nhan dot quy trén 1éu thda cic tiéu chuin chon
bénh va khong vi pham cdc tiéu chudn loai trlr, trong d6 c6 101 bn XHN chi€m
52,33% va 92 bn NMN chi€m 47,67%; nam chiém 56,48%, nit chi€m 43,52%; tudi
trung binh 13 62,7, trong d6 nhd nhat 1a 27 tudi va cao nhat 1a 90 tudi. Thi gian bénh
nhan nhap vién dén lic kham thu thap dit liéu la 1,5 ngay.

Céc dic di€m 1am sang khdo sdt gdm c6 tudi, gi6i, cdc triéu chitng khéi dau nhu
kiéu khéi phat, dau dau, non 6i, mitc d6 y thic khi khdi phat, co giat, tién st cao huyét
ap, ti€u dudng, con thodng thi€u miu nio, dot quy trudc d6, bénh tim, cic triéu ching
biéu hién khi thim kham nhu mach, nhiét, huyét 4p, nhip thd, kiéu thd, mic do y thic
lic thim khdam, ddu xd vita dong mach, xuat huyét tiéu hod trén, ddu mang nio, roi
loan ngdn ngf, rdi loan cd vong, nhin chim chim, phdn xa 1ong ban chan, r6i loan van
dong, cam giac.

Nhitng dit liéu cda 193 bénh nhan trong miu nghién citu dudc nhap vao cd sé dir
liéu ctia hé chuyén gia va dugc hé chuyén gia hoc tip, tinh todn xay dung nén co sd tri
thic thé hién bing nhitng tri s& xdc suit tién nghiém dudc tinh todn trudc. Bén canh
hoc tip tir cd sd dif liéu bénh nhan miu, phan mém cho phép ngudi sit dung hiéu chinh
cO s& tri thifc dya trén nhitng kinh nghiém, k&t qua nghién citu trudc dé hay két qud
ddnh gid hé chuyén gia chian dodn.

K&t qua d4anh gia hé chuyén gia chdn do4dn trén miu nghién citu:

MJdi bénh nhan trong nhém nghién cttu déu c6 mot tip triéu chitng dugc thu thap
truSc. Hé chuyén gia sé tinh todn dya trén tip triéu chitng ctia mdi bénh nhan, co s& tri
thic sin c6 va gidi thudt xac suit Bayes d€ dua ra két luin vé xdc suit xuat hién clia
tirng bénh 1y XHN va NMN. Dya vao két qud nay, hé chuyén gia chon: (1) Tri s6 xédc
sudt cao nhat trong tAp hop bénh 1y trén dé dua ra két ludn chin dodn; (2) Tri s6 nay
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phai 16n hon hodc bing mot tri s& cho trudc (ching han Pugyng = 0,85) thi hé chuyén
gia m&i dua ra két ludn cudi cling; tri s6 cho trude nay duge goi 1a tri s6 ngudng. Tri s&
ngudng cé thé thay ddi tily theo yéu cAu clia ngudi st dung.

Bdng 1: So sdnh két qud chdn dodn ciia hé chuyén gia trong truong hop khong sit dung
va sit dung tri s6 nguong 0,85 (N = 193)

Hé chuyén gia
Khong st dung tri s ngudng St dung tri s6 ngudng p
(N=193) (N=172)
Do nhay chidn doin XHN 97,03% 98,96% 0,17
(98/101 bn) (95/96 bn)
Do nhay chdn doain NMN 82,61% 95,65% <0,01
(76/92 bn) (66/69 bn)
Gi4 tri tién dodn duong XHN 85,96% 96,94% < 0,01
(98/114 bn) (95/98 bn)
Gia trj tién dodn duong NMN 96,2% 98,51% 0,19
(76/79 bn) (66/67 bn)
b0 chinh x4c chung 90,16% 97,58% <0,01
(174/193 bn) (161/165 bn)
Ti 1& chdn doén 0% 14,51% <0,01
khong chic chin (0/193 bn) (28/193 bn)

B. TOM LUGC NGHIEN CUU KIEM CHUNG HE CHUYEN GIA
Nghién cttu thyc hién trén 196 bénh nhan dot quy trén 1éu thoa cic tiéu chuan chon

bénh va tiéu chudn loai trlir nhw nghién cttu xay dung hé chuyén gia, trong d6 c6 110
bn XHN chi€m 56,12% va 86 bn NMN chi€m 43,88%: nam chi€m 56,12%, nit chiém
43,88%; tudi trung binh 12 63,7, trong d6 nhd nhat 13 33 tudi va cao nhit 12 90 tudi.
Thai gian bénh nhin nhap vién dén lic khdm thu thap dit liéu 1a 1,7 ngay.

Bdng 2: So sdnh két qud chdn dodn ciia hé chuyén gia véi thang diém Siriraj & Nguyén

Bd Theing (N = 196)

Heé Thang diém Thang diém
chuyén gia Siriraj Nguyé&n B4 Thiing
(N=172) (N =158) (N=169)
b4 nhay chin dodn XHN 99,05% 75,61% 98,04 %
(104/105 bn) (62/32 bn) (100/102 bn)
D6 nhay chdn dodn NMN 92,54% 90,79% 83,82%
(62/67 bn) (69/76 bn) (57/68 bn)
Gid tri tién dodn duong XHN 95,41% 89,86% 90,09%
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(104/109 bn) (62/69 bn) (100/111 bn)
Gid tri tién dodn duong NMN 98,41% 77,53% 96,61%
(62/63 bn) (69/89 bn) (57/59 bn)
b0 chinh xdc chung 96,51% 82,91% 92,35%
(166/172 bn) (131/158 bn) (157/170 bn)
Ti 1& chdn dodn khong chic chin 12,25% 19,39% 13,27%
(24/196 bn) (38/196 bn) (26/196 bn)

IV.BAN LUAN :
A. NGHIEN CUU XAY DUNG HE CHUYEN GIA

Ti 1& XHN va NMN trong miu nghién cttu 1an ludt 12 52,33% va 47,67%. Trong
khi d6, theo y vin va mot s& nghién citu thong ké dich t& kh4c thi XHN ludn chi€m ti
16 nhd hon NMN . Tuy nhién, ti 1& nay phit hgp véi nhitng nghién citu riéng ré tién
hanh tai bénh vién Chg Ray. Theo ching tdi, ¢6 sy khdc biét nay 1a do bénh vién Chg
RAy 1a tuyén trung uong, tuyén cudi, noi tip trung nhitng bénh nhian ning. Dot quy
XHN thudng c¢é bénh cidnh ning né hon, cip tinh hon va tién ludng ning hon nén dudc
nhap hay chuyén vién dén bénh vién Chg R4y nhiéu hon.

K&t qua phan tich cdc dic di€m 1am sang cho thdy muic dj biéu hién va tan sudt
xudt hién céc dic di€m 1am sang XHN va NMN c6 su khac biét giita cdc nghién cifu
ching han HA tim truong trung binh ctia XHN trong mAiu nghién ctu clia ching tdi 1a
90,46 £+ 15,14 mmHg so véi 106,62 + 19,88 mmHg trong mau nghién ctu ctia Niphon
Poungvarin® ti€n hanh tai bénh vién Siriraj Thailand. Su khéc biét nay c6 thé dudc 1y
gidi do cic dic di€m 1Am sang ctia XHN, NMN phu thudc vao nhiéu yéu t& nhu dich
té, dia 1y, kinh t& xa hoi, d6i ngii thay thudc thim kham bénh nhén, tiéu chuin dinh
gid, cach thic 14y mau, x@ tri ban dau. Vi vay, néu d4p dung mdt thang diém 1am sang
cho tit cd cdc dia phuong c6 thé s& cé nhitng sai 1éch nhat dinh. Thang di€m dudc
ddnh gia t6t nhit vin 12 noi 14y miu nghién cttu xay dung thang diém hay dugc dp
dung trén miu nghién citu c6 ciing dic tinh miu x4y dung thang diém.

Do dé, cdn c6 mot phuong phap chdn dodn 1am sang khac linh hoat, uyén chuyén
hon, c6 tinh d€n moi lién quan giita cdc yéu td dich t&, dic di€m 1am sang dic trung
cho mdi bénh 1y & titng dia phuong va ddng thdi tuong hgp vé6i cach thic thim kham
d4nh gia clia tiing ngudi sit dung. Hé chuyén gia “S8 tay 1am sang” da dudgc xay dung
dua trén cd s§ phan tich trén biing cdch van dung gidi thuat xdc suat Bayes.

K&t qua ddnh gid hé chuyén gia khong ding gid tri ngudng, cho thiy dd nhay chin
dodn XHN kh4 cao 97,03%, ngugc lai dd nhay chan doin NMN tuong ddi thap va thap
hon XHN (82,61% so vdi 97,03%). Piéu nay c6 thé 1y gidi do cdc diu hiéu, triéu
chitng dinh tinh trong NMN thudng c6 bi€u hién 4m tinh nhu khong dau diu, khong
ndn 6i; trong khi d6, gidi thuat chdn dodn dugc thiét k& chi quan tAim dén nhitng triéu
chitng c6 biéu hién duong tinh.

bé cii thién do nhay, do chinh xdc ctia hé chuyén gia, ching t6i dit ra mot gia tri
ngudng chin dodn. Gid tri ngudng dudc xem nhu mot “rao cdn” loai bd nhitng trudng
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hop chdn dodn khong xdc dinh. Vi gid tri ngudng bing 0,85 (Pnguong = 0,85), két qué
ddnh gia hé chuyén gia chin dodn thong qua céc chi sd ddnh gia cao hon trudng hop
khong dung gi4 tri ngudng va su khdc biét nay c6 y nghia thdng ké: dd nhay chin dodn
NMN trude khi dung gid tri nguéng la 82,61% so v6i 95,65% sau khi dung gid tri
ngudng; do chinh xdc chung trudc khi dung gia tri ngudng 1a 90,16% so vdéi sau khi
dung gid tri ngudng 97,58%; céc chi s6 khéc ciing cho thdy do tin cdy cao hon sau khi
dung gié tri ngudng.

B. NGHIEN CUU KIEM CHUNG HE: CHUYEN GIA

Pic diém clia miu ki€ém chitng khong c6 su khdc biét ¢6 ¥ nghia thong ké so vdi
mau nghién citu xay dung hé chuyén gia: ti 1 tudi 16n hon 45 14 89,8% so vdi 88,08%,
nam 56,12% so v6i 56,48%, XHN trén 1&u 56,12% so v6i 52,33%, NMN trén 1éu
43,88% so vGi 47,67%.

K&t qua phan tich dya trén cdc chi s6 do nhay, gid tri tién dodn dudng, dd chinh
xdc, do 1éch chuin cho thay g?in nhu khong c6 sy khdc biét gitta 2 mAu bénh nhin: do
nhay chdn doan XHN cia hé chuyén gia trén miu ki€m dinh so vdi miu nghién ctu 1a
99,05% so vé6i 98,96%, do nhay chin dodn NMN 1a 92.54% so véi 95,65%, dd chinh
xdc chung 96,51% so v6i 97,58%, do 1éch chuén 0,1779 so véi 0,1534.

Céc chi sd danh gid cho thdy hé chuyén gia vin cho két qua t6t hon thang di€ém
Siriraj va kha hon thang diém Nguyén B4 Thing M. q6 nhay chdn dodn XHN ctia hé
chuyén gia so v6i thang diém Siriraj vd Nguy&n B4 Thing 14 99,05% so v6i 75,61% va
98,04%; do nhay chdn doin NMN ciia hé chuyén gia 92,54% so véi 90,79% va
83,82%; d0 chinh xac chung 96,51% so vG6i 82,91% va 92,35%; ti 1& chin dodn khong
chic chin 12,25% so v6i 19,39% va 13,27%.

Tuy nhién, tinh chit miu nghién ctu ki€m ching qud tuong ddng v6i mau
nghién cttu xay dung hé chuyén gia: cd hai miu nghién cttu dudc ti€n hanh & cling dia
di€m, cting mot ngudi khdm, cling mot tinh chat 14y miu nén két qua kiém chiing nay
c6 thé chua chinh x4c va chua thé suy dién két qua tot, dang tin cay khi 4p dung trén
dién rong & nhitng miu nghién cttu khdc nhau.

V.KET LUAN

Hé chuyén gia véi gidi thuit hgp 1y ma trong nghién ctu nay, ching tdi s dung
gidi thuat xdc sudt Bayes, c6 thé cho két qua chdn doin ddng tin cdy trong chdn doin
phan biét XHN va NMN véi d chinh xdc chung trén 95% (96,51%) va t6 ra uu diém
troi hon cdc phuong phap 1am siang khdc: thang di€m Siriraj, thang di€m cta Nguyén
B4 Thing néu xét riéng trén mau nghién ctfu clia ching toi.

Tuy nhién, nghién ctfu nay chi méi § giai doan ban dau, dit nén ting cho huéng
phat trién xay dung mdt hé chuyén gia hoan chinh, c¢é thé &ng dung chdn dodn nhiéu
bénh 1y va dugc kiém chitng hiéu qua trén thuc t&€ mot cach dang tin cay.

Tai liéu tham khao
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