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CHUONG NAY BAO GOM CAC NOI DUNG:

e Cac loai thi lwc co ban
e Thiét ké bang thj lwc Snellen

ON TAP

Cac hinh dwéi (Hinh 17-1) cho thay két qua trung binh clia d6 nhay twong phan & mét Iép hoc, dwoc do béng 3
phwong phap, va cac gia tri ki vong binh thwong dwoc néu & trang web Vector Vision.
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Hinh 17-1: CSF dworc do bang 3 cach khac nhau va céc gia tri ki vong binh thuong

Cau hoi: 3 dwong cong khac gi so vé&i cac gia tri ki vong binh thwong?
Tra loi:

Cau héi: Néu ban chuan bi dit mua mét bang thi Iwc twong phan cho phong kham ctia minh thi ban chon
loai nao va tai sao?
Tra loi:
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Céc test thi lwc danh gia kha nang nhin bang cach do nhirng dac diém nho nhat, chi tiét nhat ma ching ta co thé
thay. Kha nang nay co thé dwoc do bang nhiéu céach.

THI LY’C PHAN GIAI (RESOLUTION ACUITY)

Ngwéng tan sb cao ctia CSF ddi khi duwoc goi la gi®i han phan giai cla hé théng thi giac. Khi do gi¢i han phan giai,
ching ta thwdéng dung cac vat tiéu twong phan cao va tim khodng cach nhd nhét gitra 2 dic diém ma mét c6 thé
phan gidi dwoc, tire 14 dwoc thay 1a 2. Kich thich don gian nhét cho thi lwc phan gidi cé I 1a 2 chdm nhé. Nhiém vu
ctia bénh nhan 1a tim khoang céach téi thiéu gitra 2 chdm ma mét cé thé phan gidi dwoc 1a 2. Loai do thi lwc nay
duwogc goi la thi lwc phan giai.

Trong nhitng diéu kién Ii twdng, gidi han phan giai, tirc la kich thwdc géc phan i tdi thidu (hodc géc phan giai toi
thiéu (minimum angle of resolution = MAR) ma mé&t ngudi cé thé nhin dwoc la khoang 0.5 phit cung hodc
khodng 30 giay cung, twong dwong thi lwc khoang 20/10 hodac 60 chu ki/dé.

Hinh 17-2 va Schwartz, 2004 Hinh 7-19 minh hoa MAR clia mét chir E Snellen va mét cach ti¢ séng vuéng. MAR
bang d6 rong cla mot vach (hodc d6 rong ctia mét nhanh chir E Snelen). Chir 20/20 dworc thiét ké sao cho kich
thwdc goc ctia mot nhanh ca chiv E Snellen |a 1 phit cung. Do d6, né cé MAR bang 1 phat cung. Chu y rang MAR
(phat cung) béng nghich déo cia phan sé Snellen.

Thi lwc Snellen 1a mét loai do lwc phan gidi, nhwng ngoai kha nang phan giai khoang tréng gitra cac nét chir, bénh
nhan ciing phai c6 kha nang nhan biét chi». Loai nhiém vu thj giac nay dwoc goi la Iwc nhan biét (recognition
acuity). Do d6, thi lwc Snellen st dung ca lwc phan giai va lwc nhan biét.

Hinh 17-2: MAR la kich thwéc goc cua mét vach

NGUWONG PHAT HIEN HOAC LWC NHIN TOI THIEU

Nhiéu nhiém vu thi giac khac c6 thé dung dé danh gia thi lwc khong gian. Thi du kich thwéc géc nhd nhat ctia mét
vat riéng 1& ma mét co thé phat hién dwoc la bao nhiéu? Theo kinh dién, ching ta do kich thwéc nay béng cach tim
kich thwéc goc téi thiéu clia mot soi day cé thé phat hién dwoc trén mot nén ddng déu. Thi lwc nay dwoc goi la
ngwdng phat hién (minimum detectable) hodc Iwe nhin téi thiéu (minimum visible acuity). Gi¢i han cta loai thi lwc
nay 1a khodng 1 giay cung, nhé hon nhiéu so v&i dudng kinh clia mot té bao nén riéng 18. Mac du vat 1a mét dwdng
thang, nhung anh véng mac sé la moét bang me, va nhiém vu chd yéu la phat hién mét lwong ting twong phan dbi
v&i mot nén, nhu dwec minh hoa & Schwartz, 2004 (Hinh 7-21). Khi kich thuwéc &nh va d6 twong phan da dé vuot
nguwdng twong phan ctia bénh nhan thi vat sé dugc nhin thay.

Céu hoi: Bién dang cua vat co ban Ia mét song vudng (cac bé rd va sac nét), nhwng bién dang dé roi vong
mac nhw & Hinh Schwartz 7-21 lai giong nhw la mét dwé'ng cong hinh chudng. Tai sao?
Tra lovi:

SIEU THI LY’C (HYPERACUITY) HOAC THI LUC DU XiCH (VERNIER ACUITY)

Trong test thj lwc nay, ban xac dinh d6 I&ch téi thiéu cta 2 dwong thang co thé phat hién dwoc. Thi du, trong hinh
dwéi day, dwdng thang nao cao hon?

Hinh 17-3: M6t thi du vét tiéu cda thi e du xich
Muc tiéu la phat hién chénh I&ch t6i thiéu & cac vi tri ma mat co thé phan biét dugc. Cac ngudng nay bang khoang
2-10 giay cung (cling nh6 hon nhiéu so vo&i dwong kinh té bao non). Loai nay dwoc goi la thj lwe du xich hoac
siéu thi lwc (Hinh 17-3), b&i vi né tét hon nhiéu so v&i ki vong dwa vao khoang cach gitra cac té bao non.
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CAC LOAI THI LUC CO BAN (TIEP THEO)

Do mét phan biét rat tét cac d6 di léch nhd nén thang du xich ddi khi dwec dung trong cac dung cu do. Thi du, mét
sb kinh ngdm may anh tao ra mét anh phan déi chi cé thé dwoc giong thdng hang néu may anh dung tiéu diém
(Hinh 17-4). M&t kh6 danh gia duwoc cac dd mo do quang hoc rat nhd, nhuwng can thdng mét anh tach doi lai dé
dang. Nguyén li nay ciing cé thé dwoc dung trong do dd cong gidc mac (Hinh 17-5 bén phai) dé& do rat chinh xac
truc va cdng suét. Hinh 17-6 cho thay mét ap dung cla thi lwc du xich dbi véi hang khéng quan ddi.

Hinh 17-4: Kinh ngdm may énh Nikon F2A. N6 cho phép diéu tiéu rat chinh xac ]
bé’li vi mét vat khéng ding tiéu c,Yiém sé tach thénh 2 hinh, teng voi do Iéch tiéu diém.
Thiét ké nay lgi dung thi lre rat tét cua chung ta doi véi cac nhiém vu du xich.

9
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Hinh 17-5: Nguyeén i cdn chinh du xich c6 thé duoc dung dé cai thién
dé chinh xac khi xac dinh truc bang giac mac ké

Hinh 17-6: Cac phi cong hai quéan dénh gia sw thang hang ctia cac dén ha canh dé kiém tra
dwong lwon xubng trong khi ha canh may bay, déy la mét nhiém vu thj gidc can chinh du xich
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(Trich tr Chuwong 7, Visual Function, trong Helmet-Mounted Displays: Sensation, Perception and Cognition Issue,
CE Rash, 2009. Original from http://www.lakehurst.navy.mil/nlweb/icols.gif)

Schwartz, 2004 Hinh 7-23 minh hoa mét sy khac nhau quan trong gitta nguwdng phan gidi va ngwdng thi lwc du
xich. Hinh trén cing cho thay /a hinh mo c6 thé lam gidm dang ké thj luc phén gidi. Khi cac vong mé 16n hon thi
cang khé phan gidi dwoc 2 chdm. Mat khac, thi lwc du xich phan I&n khong bi anh hwéng béi anh me. DU cac
duwong chadm trén va dwdi bi mo hay khoéng, hé thdng thi giac van co thé phat hién sw chénh léch vi tri ctia chang.
Can cr vao nguyén li nay, mot sd nha khoa hoc da dé ra cach st dung thj lwc du xich dé do sw toan ven cta hoang
diém & cac bénh nhan duc thé thay tinh. Thi du, xét mét bénh nhan phan nan nhin me, va thj lwc Snellen (thj lwc
phan gidi) v&i kinh tét nhat chi dat 20/80. Trong khi kham dén khe, ban thay thé thady tinh trdng duc. Day cé thé 1a
nguyén nhan cta thj lwc kém, va néu vay thi bénh nhan can dwoc phau thuat duc thé thay tinh va dat kinh ndi nhan.
Nhwng cling c6 thé la bénh hoang diém gay ra thi lwc kém. Trong trwdng hop d6, phau thuat cé thé khong giup ich,
ngay ca v&i mot thau kinh trong thi thi lwc van kém do bénh hoang diém. Néu cé thé thay hoang diém, ban co thé
danh gia tinh trang ctia né, nhung duc thé thay tinh can tré sw quan sat hoang diém. Vi li do nay, nhiéu dung cu da
dwoc phat trién dé do thj lwc cla hoang diém qua thé thay tinh duc.

Giao thoa ké (interferometer ) va tiém lwc ké (Potential Acuity Meter - PAM) déu chiéu cac vat tiéu thj lwc phan
gidi truc tiép 1én véng mac. Do rd cla cac vat tiéu khong bi anh hwdng béi cac méi trweng duc. Do thi lwe du xich
ciing bi anh hwéng nhiéu b&i dd mé nén cé thé do nguéng thi lwc du xich ciia bénh nhan dé danh gia sw toan ven
clia hoang diém. Nguwéng thi lwc du xich binh thwdng cho biét 1a hoang diém hoat déng binh thwérng va gidm thi lwc
c6 thé do duc thé thiy tinh. Do d6 bénh nhan can dwoc phau thuat thé thay tinh.

Bang 17-1: Céac loai thi Iurc

LOAI THI LUC DINH NGHIA THi DU HIEU NANG TOT NHAT
~ . Thi lwc Snellen, chit E, cac | MAR = 0.75 dén 0.5 phiit
A ia Ngudng phéan tach . . : -
Phan giai d& phan giai 2 vat cach tlr song sin hoac song | cung.
: vubng 20/15-20/10, 40-60 chu ki/dé
Nhan biét Vg:t nhoé nhat ¢ thé nhan Thi |l_J’E.3 Snellen, bang hinh Giéng nhu thj lyc Snellen
biét duwgc cho tré em
Vat nhé nhat c6 thé nhin Mbét soi day manh trén nén
Phat hién thay (nhiém vu phat hién ol y Khoang 1.0 giay cung
nguwdng lwgng tang)
Thi lwc vernier (siéu thi Nguo’ng phat hién sy thang Sl{ Iéch nhe cua 2 duwdng 2-10 gidy cung
lwc) hang thang
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CAC CH(* NAO PU'QC DUNG?

Khi thiét k& mot bang thi luc Snellen, ban can nho rang mét s6 chir d& doc hon cac chl khac. Do d6, mét s6 bang

gi¢i han cac chr dwgre dung c6 do de doc xap >§ bang nhau. Bé chinh xac hon nira, ban ciing can ghi r6 kiéu chi

dwoc dung b&i vi cac chir dworc viét bang cac kieu khac nhau co thé cé dé dé doc khac nhau.

Mot bd chir ndi tiéng la bd chiv Sloan st dung 10 chir cai: C, D, H, K, N, O, R, S, V, Z.

Tién trién kich thwée chiv: Tién trién gitva cac dong clia bang thi lwc cling la mot chu y thiét ké quan trong. Can

thiet ke bang sao cho tien trien cda cac kich thwdc chir dai dién cac bac c6 do kho bang nhau. Dieu nay khdng dung

doi v&i c;éc bang thi lwc thu«‘)’pg dQng trén 1dm sang. Ban c6 nhan thay réng,su tang dé khé gitra 20/30 dé‘n 2Q/25,

20/25 dén 20/20 dén 20/15 déu giong nhau, nhwng khoang cach twr 20/15 dén 20/10 cé mirc tdng hon nhiéu vé do

kho.

M6t tién trién logic hon la c6 céc kich thwéc chi tang theo logarit clia MAR. Do d6, mét sé bang s dung cép sé

logMAR nhu bang ETDRS. Bang nay dwoc dua ra boi Cac vién y té quoc gia Hoa ki (NIH) dé dung trong Nghién

ctru diéu tri som bénh vong mac dai thao dwong (Early Treatment of Diabetic Retinopathy Study = ETDRS), va n6

da tré thanh mot cAu hinh phd bién cho cac nha Iam sang va cac nha khoa hoc can mét tiéu chuan thiét ké tot dé do

thi lwc.

Hinh 17-7 Ia mot bang logMAR (ETDRS) twong phan cao. Chi y nhirng dac diém thiét ké quan trong ctia bang nay:

e 5ch & mbi dong

e Tt ca cac chiv cé do cao va do rong bang nhau

e Khoang céch gitra cac chir bang dd rong ctia mot chiy

e Céc chir chi dwoc lay & bo chir Sloan

e Céac dong thay dbi theo bac 0.1 logMAR. Bang 17.2 liét ké tién trién cla cac kich thwdc chiv, vé ca logMAR va
thi lwc Snellen twong dwong dwoc dung & bang ETDRS.

. (’)’, bang nay, mc“)i’cht} doc dwgc duwoc tinh la 1/5 hoac 0.02 cla mot dong. Diéu nay tranh dwoc viéc dung cac
dau cdng hoac dau trwr viét thém vao phan s6 Snellen. Thi duy, néu mét nguwdi doc duoc tgén bdé dong logMAR
0.3 (20/40) va 2 chir ctia dong tiep theo (20/40+2) thi dugc tinh diém la 0.3 trir 0.02 cho méi chir doc dugc thém
& dong tiép theo. Tc la 0.3 trtv' di (0.04) = 0.26. Néu bénh nhan doc dwoc toan bd dong tiép theo thi thi Iwc
logMAR sé la 0.2. Twong tw, néu mét nguwdi doc dwgc dong 0.2 (20/32) cua bang logMAR, nhwng doc sai 2
chir, ban sé cdng 0.02 cho méi chir doc sai. Trong thi dy, thj lwc twong dwong v&i 20/32-2 la mdt diém so

0gMAR 0.2+0.04 = 0.24, N c K z o

RHSDK

DOVHR

CZRHS

ONHRC

DKSNY

ZS5S0KN
CKDMNR
BERZHKD

Hinh 17-7: Bang ETDRS
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THIET KE BANG THI LU'C SNELLEN (TIEP THEO)

O mot s6 nudec, thi lwc dwoc biéu dién bang moét ki higu khac. O Vwong quéc Anh, thi lwc 20/20 dwoc ghi la 6/6. O
Nhat va hau hét cac nudc khac, thi lwe dwoc bidu dién bang mot sb thap phan béng phan sé Snellen twong (ng.
Thi du, 20/20 duwgc ghi la 1.0 va 20/40 twong (rng v&i 0.5. Ki hiéu nay doi khi dwgc goi la thi lwc thap phan.

Ban can biét nhirng didu sau:

e MAR la do rong clia mét vach & chir E Snellen (Hinh Schwartz 7-19)
o O mot chi¥ 20/20, MAR bang 1.0 phat cung

e MAR (tinh bang phut cung) bang nghich dao ctia phan sb Snellen.

e O bang logMAR, chi¥ 20/20 c6 gia tri béng 0.

e O bang logMAR, khi thj lwc giam thi gia tri logMAR t&ng.

e  Khi thi lwc tang trén 20/20, diém logMAR sé vé gia tri am.

Bang 17-2: Tién trién cda cac dong & béng ETDRS

20/X 10| 125 16 20 25 32 40 50 63 80| 100| 125| 160 | 200

logMAR -0.3| -02| -0.1 0 A 2 3 A4 5 .6 e .8 9 1.0

Ban c6 thé chuyén dbi tir thj lwc Snellen (20/x) sang thi lwc logMAR theo cac buéc sau:
1. Chia mau sb Snellen cho 20, day la MAR
2. Tinh logarit ctia s nay, day 1a logMAR

Ciing c6 thé chuyén dbi nguoc lai tir thi lwc logMAR sang thi lwc Snellen (20/x) theo cac buwéc sau:
1. Tinh sb déi logarit clia logMAR, phép tinh nay giéng nhw Ia tinh 10 Idy thira logMAR. Két qua 13 s MAR.
2. Nhan sb nay véi 20 dé duwoc mau sb Snellen.

CAC YEU TO cO THE ANH HUONG DEN PO THI LU'C LAM SANG

e Phan véng mac dwoc ding

e Trang thai thich &ng (sang, tbi, hoang hén)

e Db roi vong mac

e Twong phan

¢ Kich thuwoc

e Mausac

e Tatkhic xa

e Kich thwéc ddng tir

e Thoi gian phoi sang

¢ Khoang cach do

e Loai vat tiéu dwoc st dung (cach tir séng sin, cach tir séng vudng, chi¥ cai (cac chi¥ nao? kiéu ch?), hinh, v.v).
e Vattiéu dong hay la tinh

e MP, MT hay la ca 2 mét

e Chi¥ roi hodc nhiéu chir va khoadng cach cac chiy
e Khong liét diéu tiét /co liét diéu tiét

Thang 3, 2013 Version 1-1 Nhan thirc thi gidc va sinh li hoc than kinh, Chwong 17-6




'@ BrienHaldenVisioninstitufe Thj e

TAI LIEU THAM KHAO

e Schwartz SH. Visual Perception - A Clinical Orientation, 3rd Edition. Appleton & Lange, Stamford,
Connecticut, 2004

e CE Rash, Chapter 7, Visual Function, in Helmet-Mounted Displays: Sensation, Perception and Cognition
Issue, 2009

Thang 3, 2013 Version 1-1 Nhén thirc thi gidc va sinh Ii hoc than kinh, Chwong 17-7



