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KHAO SAT LOAN THI GIAC MAC THEO NGUYEN LY
SWEPT-SOURCE OPTICAL COHERENCE TOMOGRAPHY
& BENH NHAN PUC THE THUY TINH CO CHi PINH PHAU THUAT

Nguyén Pinh Ngan®*, Vé Thi Hang', Trwong Hoang Son?

Tém tat

Muc tiéu: Khao sat cac dac diém loan thi gidc mac theo nguyén ly Swept-Source
optical coherence tomography (SS-OCT) & bénh nhan (BN) duc thé thay tinh va
danh gid moi lién quan gitta cac thanh phan loan thi. Phwong phdp nghién ciru:
Nghién ctru mé ta cit ngang trén 247 mét cia 208 BN > 60 tudi tai Bénh vién Quan
y 103, tir thang 7/2025 - 3/2026. Do théng sd truc ti€p bang mday Anterion.
Két quad: Do loan thi téng gidc mac (total corneal astigmatism - TCA) 1a 1,05 +
0,74D, cao hon dd loan thi mat trwéc gidc mac (anterior corneal astigmatism -
ACA) 1a 0,91 + 0,65D (p < 0,001). b6 loan thi mat sau giac mac (posterior corneal
astigmatism - PCA) 12 0,29 + 0,14D va da s6 12 loai loan thi nghich (96,4%), dan dén
thay do6i d6 TCA: Giam 0,16D & loan thi thuin, ting 0,34D va 0,12D & loan thi
nghich va loan thi chéo; dong thoi, cling lam thay doi truc loan, dac biét 1a nhém
loan thi thuin va chéo & mit truweéc. Phan tich vector cho thiy loan thi nghich chiém
wu thé & nhém doi twong nghién ctru (Jo 1a -0,25) va TCA lién quan chit ché véi
ACA va lién quan & mirc d0 trung binh véi PCA. Két ludn: PCA c6 tac dong quan
trong dén cong suat TCA. Viéc chi dwa vao cac phép do ACA sé giy sai s0 ca vé do va
truc trong danh gia loan thi & ngudi cao tuoi.

Tiwr khoéa: Loan thi gidc mac; Loan thi mat sau; Loan thi mat truérc; Swept-Source

optical coherence tomography.

1Bénh vién Quian y 103, Hoc vién Quan y
2Hoc vién Quany
*T4c gia lién hé: Nguyén Pinh Ngan (ngan.ophthal@vmmu.edu.vn)
Ngay nhan bai: 19/5/2026
Ngay dwoc chidp nhin dang: 22/6/2026
http://doi.org/10.56535/jmpm.v51i8.2166

261



TAP CHi Y DU'Q'C HOC QUAN SU’' SO 8 - 2026

ASSESSMENT OF CORNEAL ASTIGMATISM USING SWEPT-SOURCE
OPTICAL COHERENCE TOMOGRAPHY IN CATARACT SURGERY CANDIDATES

Abstract

Objectives: To investigate the characteristics of corneal astigmatism measured
by Swept-Source optical coherence tomography (SS-OCT) in cataract patients aged
> 60 years and to evaluate the correlations among different astigmatic components.
Methods: The cross-sectional descriptive study included 247 eyes of 208 patients
examined at Military Hospital 103, from July 2025 to March 2026. Corneal
astigmatic parameters were directly measured using the Anterion. Results: Total
corneal astigmatism (TCA) was significantly higher than anterior corneal
astigmatism (ACA) (1.05 * 0.74D vs. 0.91 % 0.65D); p < 0.001. Posterior corneal
astigmatism (PCA) was -0.29 + 0.14D, with 96.4% demonstrating against-the-rule
(ATR) astigmatism in optical terms, leading to significant alterations in TCA,
including a reduction of 0.16D in with-the-rule (WTR) astigmatism and increases
0f 0.34D and 0.12D in ATR and oblique astigmatism, respectively. PCA also induced
axis shifts, particularly in eyes with anterior WTR and oblique astigmatism. Vector
analysis confirmed a predominance of ATR astigmatism in the study population
(Jo =-0.25) and demonstrated a strong correlation between TCA and ACA, as well
as a moderate correlation with PCA. Conclusion: PCA is an integral component of
TCA and has a significant impact on overall corneal astigmatic power. Reliance
solely on ACA measurements may lead to errors in both magnitude and axis
estimation of true corneal astigmatism in the elderly.

Keywords: Corneal astigmatism; Posterior corneal astigmatism; Anterior
corneal astigmatism; Swept-Source optical coherence tomography.

PAT VAN PE

Hién nay, phau thuat duc thuy tinh
thé duwoc xem nhuw loai phau thuat khic
xa, huwdng téi muc tiéu gitup BN dat duoc
thi lwc t6i wu ma khong can dung kinh.
bé dat dwoc két qua nay, viéc kiém soat
chinh xac TCA, bao gobm thanh phan ACA
va PCA, la yéu to quyét dinh [1]. PCA

thwong cé xu huwdng 6n dinh, nhuwng ACA
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thwong thay déi theo tudi, cang vé gia
cang c6 xu hwdng loan thi nghich [2]. Pa
s6 cac cong thirc tinh toan so thé thuy
tinh nhan tao hién nay chi dwa vao ACA
va bo qua PCA (chiém 10 - 12% d6 loan
cla gidc mac, cé gia tri trung binh
khoang -0,30D [1, 2]). Piéu nay din dén
viéc chinh qua mrc & mét loan thi thuan

va chinh thi€u & mat loan thi nghich [1].
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Tai Viét Nam, cac dit liéu khao sat dong
thoi cd ba thanh phan bang nguyén ly
SS-OCT trén BN duc thuy tinh thé cao
tudi hién van con han ché. Vi vy, ching
téi thuc hién nghién ctru ndy nhim:
Khdo sdt cdc ddc diém loan thi gidc mac
theo nguyén ly SS-OCT & BN duc thé thiy
tinh > 60 tudi va ddnh gid méi lién quan
gitka cdc thanh phan loan thj.

pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

GOm 247 mat ctia 208 BN > 60 tudi
dwogc chan dodn duc thuay tinh thé cé chi
dinh phau thuat tai Bénh vién Quan y
103 tir thang 7/2025 - 3/2026.

* Tiéu chudn lwa chon: Gidc mac trong,
khong c6 seo, duc, loan dudng hoac
kham khong c6 bt ky ton thwong nao
anh hwéng dén do trong sudt & ving
8mm trung tam va hinh dang gidc mac.

* Tiéu chudn loai trtr: BN c6 tién st
phau thuat tai nhan ciu hoic chin
thwong mat, c6 bién dang mi cé anh
huwdéng dén dd cong gidc mac; khé mat
do thiéu nwéc nang gy anh hudng dén
bé mat gidc mac; mac cac bénh hé théng
anh hwdng dén mo lién két (hoi ching
Marfan, Ehlers-Danlos,...) c6 thé anh
hwdng dén gidc mac.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién cru mo
ta cit ngang.

* Phirong phdp chon mdu: Chon mau
thuan tién. C& mau dwoc tinh dua theo
cong thirc c& mau cho nghién ctru wéc
lwgng trung binh trong quan thé, voi
mic ¥ nghia a = 0,05 va do 1éch chuan
wéce tinh (0,63D), sai s6 cho phép trong
khoang + 0,08D. C& mau wéc tinh: n = 239;
thwc té nghién ctiru: n = 247.

* Cong cu nghién ctru: May Anterion
(Heidelberg Engineering) do & ché do
“Cornea” trwdc khi nho gidn dong ti.
Dir liéu khtc xa gidc mac dwoc thu thap
tir phiéu di liéu dién t&r trich xult tw
dong ttr phadn mém ctia may Anterion.

* Cdc bién s6 nghién ctru:

b0 loan (D), phan dod theo cac mirc:
Nhe (< 1.00D); vira (1.00 - 2.00D); nang
(> 2.00D).

Phin loai loan thi theo kinh tuyén
déc nhit: Loan thi thudn (kinh tuyén doc
nhit nam trong khoang 60 - 120°), loan
thi nghich (kinh tuyén déc nhit niam
trong khoang 0 - 30° va 150 - 180°);
loan thi chéo (kinh tuyén déc nhit nam
trong khoang 31 - 59° va 121 - 149°).

Trung binh cta vector loan thi Jo, J4s
(Jo dai dién cho thanh phan loan thi
doc/ngang, J4s dai dién cho thanh phan
loan thi chéo). Ty 1é TCA theo nhom quy
doi sang Jo va J4s theo cong thirc Jo =
(-C/2)cos(2a); Jas = (-C/2)sin(2a)l2!

(trong do, C la do loan va a la truc).
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3. Pao dirc nghién ciru nam 2025. S6 liéu nghién ctru dwoc

Nghién ctru dwoc Hoi dong Pao dirc Bénh vién Quany 103 cho phép sir dung
Bénh vién Quan y 103 théng qua theo Quyét va cong bd. Nhém tac gid cam két khong
dinh s6 3470/HDPDD, ngay 18 thang 7 c6 xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CU’U
Nghién ctru dwoc thwe hién trén 208 BN (247 mat), tudi trung binh 1a 72,7 + 6,3
(ttr 61 - 90 tudi), ty 1é nam/nir la 1/1,04.
1. Mot s6 dac diém cia loan thi giac mac

Bang 1. B0 loan thi va vector cic thanh phan loan thi (n = 247).

Pac diém Min Max X SD p
P6 ACA (D) (1) 0,01 3,96 0,91 0,65 p12< 0,001
P6 PCA (D) (2) 0,82  -0,03 -0,29 0,14 p23 < 0,001
P§ TCA (D) (3) 0,08 4,22 1,05 0,74 p23 < 0,001
Vector Jo TCA -1,37 1,44 -0,25 0,53
< 0,001
Vector Ja5 TCA -0,81 1,12 0,03 0,26

(Wilcoxon Signed Rank Test)

Sw khac biét gitra ACA va TCA c6 y nghia thong ké (p < 0,001). Phén tich thanh
phan vector cia TCA cho thay gia tri Jo trung binh la -0,25 + 0,53, thanh phan
vector J4s trung binh dat gia tri 0,03 £ 0,26.

Bang 2. Phin loai loan thi theo kinh tuyén déc nhat (n = 247).

Phan loai Loan thi thuan Loan thi nghich Loan thi chéo
PCA, n (%) 4 (1,6) 238 (96,4) 5(2)
ACA, n (%) 84 (34) 124 (50,2) 39 (15,8)
TCA, n (%) 60 (24,3) 147 (59,5) 40 (16,2)

So sanh cac loai loan thi & tirng vi tri danh gia (ACA, PCA, TCA) déu cho thiy sw
khac biét c6 y nghia théng ké (p < 0,001). ACA va TCA c6 hon 1/2 s6 méat 1a loan thi
nghich, 1an lwgt chiém 50,2% va 59,5%, trong khi PCA c6 96,4% la loan thi nghich.
Phan loai nay dwa theo quang hoc, nghia la kinh tuyén déc hon & mit treéc nam &
truc doc 90° thi dwoc coi la loan thi thuan, nhung & mat sau lai la loan thi nghich
[1,3,7,9].
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2. Mdéi lién quan giira cac thanh phén loan thi
r=0,890; p< 0,001 r=0,185; p=0,004

D6 loan mit trudc
D6 loan mitsau (D)

D¢ loan thi gidc mac téng

Biéu d6 1. Méi twong quan gitra dd ACA (trai), do PCA (phai) véi do TCA.
Phén tich twong quan Spearman cho thdy do TCA c6 mdi twong quan thuin mic
d6 manh véi ACA (r = 0,890; p < 0,001) va twong quan thuin mirc d6 yéu véi PCA
(r=0,185; p =0,004).
Bang 3. So sanh do loan thi theo loai ACA (n = 247).

Loai ACA n Pbo ACA Po TCA p Chénh léch
Thuén 84 091067 076+0,67 <0,001 -0,16 £ 0,16
Nghich 124 1,03+0,67 1,37+0,73 <0,001 0,34 +0,12

Chéo 39 054+042 066+045 <0,001 0,12+0,13

Két qua cho thay do TCA c6 su khac biét véi do ACA & ca 3 loai loan thi (thudn,
nghich, chéo). O’ nhém loan thi thuan, d6 TCA c6 xu hwéng thdp hon do ACA
(p < 0,001). O nhém loan thi nghich va loan thi chéo, @6 TCA lai c6 xu hwéng cao
hon dé ACA (p <0,001).

Bang 4. So sanh theo loai ACA va TCA.

Loai TCA
Loai ACA n p
Thuan, n (%) Nghich,n (%) Chéo, n (%)
Thuan 84 60 (71,4) 4 (4,8) 20 (23,8) < 0,001
Nghich 124 0 (0) 124 (100) 0(0) < 0,001
Chéo 39 0 (0) 19 (48,7) 20 (51,3) < 0,001
Tong 247 60 (24,3) 147 (59,5) 40 (16,2) < 0,001

Loai TCA c6 méi lién quan chit ché va phu thudc 1én vao loai ACA (p < 0,001).
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Phén tich méi lién quan giira loai PCA va loai TCA khéng cho thdy méi lién quan

c6 y nghia théng ké (p = 0,550, kiém dinh Chi-square).

Bang 5. Hé s6 twong quan gitra cac thanh phan vector (n = 247).

Cap bién twong quan Vector Jo (1) Vector J4s (1) p
ACA-TCA 0,993 0,987 <0,001
PCA - TCA -0,517 -0,474 < 0,001
ACA - PCA -0,594 -0,361 <0,001

Phén tich twong quan Spearman gitta cic bé mat giac mac doi véi hai thanh

phan vector Jo va Jas cho thiy cdc moi lién hé cé y nghia théng ké véi p < 0,001.

Trong do, twong quan ACA - TCA duy tri & mirc manh va thuan, con twong quan

PCA - TCA & mirc d6 trung binh va la twong quan nghich.

BAN LUAN

Do tudbi trung binh ctia BN l1a 72,7 +
6,3, phan 4nh dic diém cua quin thé
duc thuy tinh thé tiéu biéu la ngwoi cao
tudi. D6 tudi nay twong dwong hoic cao
hon so v&i mot s6 nghién ciru quoc té
nhw cta Jin YY va CS (66,8 £ 9,0 tudi)
[2] hay Stewart va CS [3].

1. Mot s6 dic di€ém caa loan thi
giac mac

bo PCA trung binh la -0,29 + 0,14D
trong nghién clru nay twong dong vaéi
cac nghién cttru cua Koch va CS (-0,30D),
Stewart va CS (-0,28D) hay Feizi va CS
(-0,32D), khang dinh tinh 6n dinh sinh
hoc cia bé mit sau gidc mac qua nhiéu
quan thé [1, 3, 4]. Sw khac biét c6 y
nghia thong ké gitra ACA (0,91D) va
TCA (1,05D) chitng minh viéc chi dwa
vao phép do ACA sé& din dén danh gia
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thip TCA thwc té€ trung binh Kkhoang
0,14D, diéu nay ciing dwoc Koch va CS
(2012) va Lin va CS (2025) ghi nhéan
[1, 5]. Két qua nay cho thiy viéc do TCA
la can thiét, gidp tinh chinh xac céng
sult thé thay tinh nhén tao Toric, tranh
chinh qud m&c & mat loan thi thuin
hodc chinh thi€éu & mat loan thi ngwoc
[1-4].

Phan tich theo vector Jo va Jss giup
tinh toan gia tri trung binh mdt cach
chinh xdc. Két qua phan tich vector
trong nghién cru cho thay gia tri Jo
trung binh cia TCA la -0,25 £ 0,53D,
phan anh xu hwéng loan thi nghich
chiém wu thé ré rét trong nhém BN > 60
tubi. Két qua nay twong dong véi bao
cao cua Jin YY va CS, ghi nhan gia tri Jo
trung binh cta TCA 1a -0,28 + 0,48D [2].
Thanh phén Jss trung binh dat gia tri
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thip (0,03 + 0,26D), cho thiy loan thi
chéo duy tri & mi&c tdi thiéu va co suw
phan bo doi xirng, phtt hgp v&i cac quan
sat cuia Naeser va CS [7]. M6 hinh cdng
gop vector Jo cia TCA gitip hinh dung vé
d6 loan thi cling nhw tinh chit loan thi
cta quan thé nghién ctru.

Phan loai loan thi trong nghién ctru
cho thay loan thi nghich chiém da s6 &
PCA (96,4%) va ACA (50,2%) cling nhw
TCA (59,5%). Ty 1€ loan thi nghich &
PCA 1a 96,4%, twong dong v&i cac bao
cio qudc té cia Koch va CS (86,6%) [1]
hay Stewart va CS (95,8%) [3], va la
twong d6i 6n dinh véi cdc nhom tudi
khac [1, 6]. Sw 6n dinh nay trai ngwoc
véi xu hwdng thay déi theo tudi cia
ACA, noi kinh tuyén déc c6 sw chuyén
dich ré rét tr deng (loan thi thuan)
sang ngang (loan thi nghich) & nguwoi
cao tudi[1, 8].

2. Moi lién quan giira cac thanh
phan loan thi

Két qua nghién cttru cho thiy d6 TCA
c6 twong quan chat ché véi do ACA (r =
0,890; p < 0,001), nhwng twong quan
yéu voi do PCA (r = 0,185; p = 0,004).
Két qua nay twong dong véi cac nghién
ciru khac trén thé gi¢i & doi twong
nguoi cao tudi [1, 2]. Piéu nay la do mét
truwdc giac mac dong goép phén 1én cong

suat khuc xa cia hé théng quang hoc

mét cling nhw cla gidc mac tdng, do vay,
cac bién déi ctia do ACA sé dan dén thay
doi do TCA [10].

banh gia theo tirng loai ACA & nhém
BN nghién cttu, d6 TCA thidp hon do
ACA khoang 0,16D & nhdém loan thi
thuan, nhwng lai tang hon khoang 0,34D
va 0,12D lan lwot & nhém loan thi
nghich va loan thi chéo (Bdng 3). Két
qua nay phan anh chinh xac quy luat
quang hoc vé sw twong tac gitta hai bé
mat gidc mac da dwgc ghi nhan trong y
van quéc té nhw cac bio cdo ctia Koch
va CS [1], Chunxia Yu va CS [9] va Han
va CS [4]. Piéu nay giup cho phiu thuit
vién c6 thé hiéu chinh phan nao do loan
thi khi tinh sé thé thuy tinh nhan tao
Toric ma chi c6 thong s6 do ACA.

Tuy nhién, sw thay déi cia TCA va
ACA khong chi & do loan ma con & truc
loan. Trong nghién cttru cta chung toi,
néu mat trwéce 1a loan thi thuin thi c6
téi gan 1/4 trwong hop (23,8%) TCA
tré thanh loan thi nghich, néu mat
truede 1a loan thi chéo thi c6 gin 1/2
(48,7%) TCA tré thanh loan thi nghich
(Bdng 4). Loai PCA khéng c6 méi lién
quan c6 y nghia théng ké v&i TCA (p =
0,550) phan anh tinh chit 6n dinh cua
mat sau giac mac, von it bién doéi theo
tudi tac so voi sw chuyén dich truc tir

thuin sang nghich ctia bé mit truéc [1].
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Tuy nhién, khi xem xét mai lién quan
gitra TCA, ACA va PCA mot cach tong thé
ca vé do loan va truc thi phdi cin c&
theo phan tich vector dé 16n va hwéng
trén mot thang do lién tuc [2, 3]. Panh
gia theo vector Jo va Jas cho thidy TCA
khong chi cé lién quan rat chat ché véi
ACA (r = 0,993 v¢i Jo; r = 0,987 vo6i Jas),
ma con c6 lién quan véi PCA & mirc do
trung binh (r = 0,517 véi Jo; r = 0,474
vOi J4s). Piéu nay phan anh moi lién
quan cuia ACA va PCA ciling nhw sy dong
gép cua hai thanh phin nay véi TCA
dwa trén ciu tric gidi phau gom hai mit
cong trong mdt md thong nhit cta giac
mac. Pay ciing la co s& dé nhirng trwong
hop khong c6 két qua do PCA van c6 thé
suy ludn ra TCA tir cdc cong thirc wéc
tinh cia ACA [1, 8, 9].

KET LUAN

PCA chd yéu la loan thi nghich
(96,4%), ACA ciing c6 trén 1/2 (50,2%)
la loan thi nghich, nén loai loan thi nay
chiém da s6 & TCA (59,5%). b6 TCA
khac biét v&i cd ACA va PCA, thap hon
ACA khoang 0,16D & nhdém loan thi
thudn, nhwng lai cao hon khoang 0,34D
va 0,12D lidn lwot & nhém loan thi
nghich va loan thi chéo.

Do TCA c6 lién quan chat ché véi do
ACA (r = 0,890; p < 0,001), nhung lién
quan & mtrc do yéu véi PCA (r = 0,185;
p = 0,004). Loai TCA ciing c6 su thay ddi
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so v&i ACA, dac biét trong nhom loan thi
thuin. Tuy nhién, khi danh gia vé tong
thé theo vector Jo (dai dién cho truc
dirng, ngang) va Jss (dai dién cho truc
chéo), TCA khong chi lién quan chat ché
véi ACA (r = 0,993 véi Jo; r = 0,987 vai
J4s) ma con lién quan & mic do trung
binh dén PCA (r = 0,517 véi Jo; r = 0,474
Vi Jas).

Loi cdm on: Nhom nghién ctru xin
tran trong cdm on cac déong nghiép tai
B6 mén - Khoa Mat da ho tro, tao diéu
kién thuan loi trong qua trinh thyc hién
nghién ctu. Pong thoi, nhém nghién
ciru xin chin thanh cadm on cac déi
twong nghién cru da tham gia va hop
tac trong qua trinh thyc hién nghién ctru.
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