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Phan tich vector Alpins trong danh gi4 diéu chinh loan thi
sau phau thuit SMILE Pro bang VISUMAX 800
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Muc tiéu: Panh gia hiéu qua diéu tri loan thi cia hé théng laser femtosecond VisuMax 800 trong phau thuat
SMILE Pro thong qua phén tich vector Alpins v&i b6 chi s6 day di. Phwong phap: Nghién ciru ti€n ciru mo ta
trén 80 mat (40 bénh nhan) phau thuat SMILE Pro tai Bénh vién Mat Sai Gon Ngo Gia Tu, tir thang 12/2024
dén thang 9/2025. Phan tich vector Alpins thwc hién trén 74 mat c6 vector loan thi muc tiéu (Target Induced
Astigmatism vector, TIA) 20,25 D bang phin mém AstigMATIC; biéu do két qua chuin héa tao bang phan
mém Meyestro. Két qua: TIA 1,00+0,53 D; vector loan thi thyc té (Surgically Induced Astigmatism vector,
SIA) 0,98+0,51 D; vector sai 1éch (Difference Vector, DV) 0,08+0,03 D; chi sé diéu chinh (Correction Index,
CI) 0,94+0,02; R?=0,97 (y=0,94x+0,05). 99% mat c6 sai so truc (Angle of Error, |AOE|) <5° 100% DV <0,5
D. Sau 3 thang, 95% mat c6 d6 loan thi ton dw <0,25 D va 100% <0,50 D. Két luan: SMILE Pro véi VisuMax
800 dat d6 chinh xac diéu chinh loan thi theo phén tich vector Alpins véi CI1=0,94+0,02; DV=0,08+0,03 D;
AOE=0,06%1,60° (99% trong +5°); R?=0,97. K&t qua cai thién so véi SMILE thé hé trwérc, trong dé hé thdng bu
trir cyclotorsion OcuLign dong vai tro quan trong trong viéc ki€ém soat dé chinh xac truc loan thi.

Tir khéa: loan thi, OcuLign, phan tich vector Alpins, SMILE Pro, VISUMAX 800.
Chi s6 phdn logi: 2.6, 3.1, 3.2

Alpins vector analysis for the evaluation of astigmatic correction following SMILE
Pro surgery using the VISUMAX 800
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Abstract:

Purpose: To evaluate astigmatism treatment outcomes of the VisuMax 800 femtosecond laser system in SMILE
Pro surgery using comprehensive Alpins vector analysis. Methods: A prospective descriptive study of 80 eyes
(40 patients) undergoing SMILE Pro at Saigon Eye Hospital Ngo Gia Tu from December 2024 to September
2025. Alpins vector analysis was performed on 74 eyes with TIA 20.25 D using AstigMATIC software;
standardised outcome charts were generated using Meyestro software. Results: Mean TIA 1.00+0.53 D; SIA
0.98+0.51 D; DV 0.08+0.03 D; CI 0.94+0.02; R*=0.97 (y=0.94x+0.05). In 99% of eyes |AOE| <5° 100% had
DV <0.5 D. At 3 months, 95% of eyes achieved residual astigmatism <0.25 D and 100% <0.50 D. Conclusions:
SMILE Pro with the VisuMax 800 demonstrated measurable astigmatism correction accuracy by Alpins
vector analysis: CI=0.94+0.02; DV=0.08+0.03 D; AOE=0.06+1.60° (99% within +5°); R*=0.97. Outcomes
showed improvement over previous-generation SMILE, with the OcuLign cyclotorsion compensation system
playing an important role in axial accuracy.

Keywords: Alpins vector analysis, astigmatism, OcuLign, SMILE Pro, VISUMAX 800.
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“Tac gia lién h¢: Email: minhhuutail 025@gmail.com

‘ %Hl\?él:-ﬁ 68(6) 6.2026 9



1. it van de

Loan thi 14 tit khic xa phd bién, thuwdng déng ton tai
véi can thi & da s6 bénh nhan phiu thuat khic xa. TAt
khiic xa chwa dwoc diéu chinh 13 nguyén nhan hang dau
giy suy gidm thi lwc trén toan ciu [1, 2]. Panh gia hiéu
qua diéu tri loan thi khong chi dirng & phén tich d6 loan
thi ton dw ma cin xem xét dong thoi ca d6 16n va hwdng

cua vector loan thi.

Phuwong phap phén tich vector Alpins, dwoc mo ta 1an
d4u nam 1993 [3], 1a chudn muc quéc té€ dé danh gia két
qua phau thuat loan thi, str dung ky hiéu géc doi d€ phan
tich cac chi s6: TIA, SIA, DV, Cl va AOE [4]. Phwong phap
nay dwoc khuyé&n nghi cho bao cdo chuén héa trong phiu
thuat khuc xa [5].

Ky thuat 14y lenticule gidc mac qua dwong rach nhé
(Small Incision Lenticule Extraction, SMILE) dworc gi¢i
thiéu béi W. Sekundo va cs (2011) [6]. Phién ban cai
tién SMILE Pro véi hé thong laser femtosecond VisuMax
800 tich hop laser tin s6 2 MHz, hé thong dinh vi trung
tdm CentraLign va hé thong bu trir cyclotorsion ty dong
OcuLign. Hé théng OcuLign nhin dién méng mat va
tw dong hiéu chinh sy xoay nhan ciu gitra tw thé ngbi
kham va tw thé ndm mé, cai thién do chinh xac truc
loan thi [7, 8].

Tai Viét Nam, dir liéu vé hiéu qua diéu tri loan thi
bang SMILE Pro dwgc danh gid qua phan tich vector
Alpins diy du con han ché. Nghién ctru ndy nham danh
gia hiéu qua diéu tri loan thi sau phau thuat SMILE Pro
bang bo chi sd vector Alpins va so sanh v&i y van trong
va ngoai nwdrc.

2. Dol tuong va phuong phap nghién ciiu

2.1. Péi tworng nghién civu

Nghién ctru tién ctru mo ta trén 80 mat ciia 40 bénh
nhan phiu thuat SMILE Pro tai Bénh vién Mat Sai Gon

Ng6 Gia Tw, TP. H6 Chi Minh, tir thdng 12/2024 dén
thang 9/2025.
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Tiéu chuin chon vao: tudi 218; d6 cau -1,00 D dén
-10,00 D; dé loan thi <-5,00 D; dd ciu twong dwong
(Spherical Equivalent, SEQ) <-10,00 D; khic xa 6n dinh
(<0,5 D/nam trong 2 nam); do day giac mac trung tam
(Central Corneal Thickness, CCT) 2480 pum; nhu mé ton
dw =250 um; topography gidc mac binh thwong va dong

y tham gia nghién ctru.

Tiéu chuén loai trir: Gidc mac chdp, thodi hoa giac
mac, tién st phau thuat giac mac, bénh mat anh hwéng
thi lwc, mang thai hodc cho con bt, bénh toan than anh

hwéng lanh thwong.
2.2. Phwong phdp phdu thudt

T4t cd phau thuat dwgc thuc hién bang hé théng
laser femtosecond VisuMax 800 v&i tAn s6 2 MHz, tao
lenticule c6 cap day 130 um va dwong kinh ving quang
hoc (optical zone) 6,5 mm. Hé thdng OcuLign tw dong
bu trir cyclotorsion trwéc khi chi€u laser. Hé thong
CentraLign dinh vi trung tam lenticule véi truc quang
hoc va truc thi gidc. Phau thuat do mot phau thuat vién

¢6 kinh nghiém thwc hién.
2.3. Thu thap div liéu

Cac théng sé khic xa (do ciu, do try, truc loan thi)
dwoc do bang khuc xa ké tw dong Topcon KR-900 va xac
nhan bang khtic xa chi quan. Dt liéu dwoc thu thap tai
cac thoi diém: trwdc phau thuat, 1 tuan, 1 thang va 3

thang sau phau thuat.
2.4. Phan tich vector Alpins

Céac biéu do két qua chuin hoéa (phan bé khic xa try,
phan tan SIA-TIA, phan b8 AOE) dwoc tao bang phan
mém Meyestro theo dinh dang JCRS. Biéu d6 vector
Alpins day du thuc hién bang phan mém AstigMATIC 1a
phan mém ddc 1ap mién phi dwoc phét trién béi Gauvin
va Wallerstein, cong b6 trén BMC Ophthalmology (2018)
[9]. Cac chi s6 dwgc tinh theo dinh nghia Alpins [3, 4]:

TIA: Vector loan thi muc tiéu cin diéu chinh (loan thi

muc tiéu - loan thi trwdc mo).
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SIA: Vector loan thi thuc té do phau thuit (loan thi

sau md - loan thij trwdc mo).
DV: Vector sai léch =|TIA - SIA|. Gia tri ly twéng =0,00 D.

CI: Chi s6 diéu chinh (Correction Index) = SIA/TIA.
Gia tri ly twdng =1,00; <1 thiéu chinh; >1 qué chinh.

AOE: Sai s0 truc (Angle of Error) = goc 1éch gitra truc
SIA va truc TIA. Gia tri ly twdng =0°; >0° léch ngugc chiéu
kim déng ho. Bdo cdo dwdi dang gia tri c6 diu (signed)

va gia tri tuyét doi (absolute).
2.5. Phdn tich théng ké

Dit liéu dwoc phan tich bing phan mém SPSS 26.0.
Cac bién lién tuc dwoc trinh bay dwéi dang trung binh
+ d0 léch chuln. Phan tich hoi quy tuyén tinh duwoc st
dung d€ danh gia mdi twong quan TIA-SIA. Kiém dinh
Wilcoxon signed-rank dwgc st dung cho cac so sanh
trwéc va sau phiu thuat khi phan phéi khoéng chuin.

Ngudéng c6 y nghia thong ké p<0,05.
2.6. Pao dirc nghién ciru

bé cwong nghién ciru da dwgc thong qua boi Hobi
déng Y dirc nghién ciru y sinh ctia Trwdng Pai hoc Y khoa
Pham Ngoc Thach va Hoi dong Y dirc Bénh vién Mat Sai
Gon Ngb Gia Tw. T4t ca bénh nhin dwoc gidi thich day du
vé muc dich va quy trinh nghién ctu, déng y tham gia

bang vin ban truwéc khi phiu thuat.

3. Két qua va ban luan

3.1. BPdc diém bénh nhan va tat khiic xa trwéc phdu
thudt

Nghién cttu gdbm 80 mat (40 bénh nhan), tudi trung
binh 27,80+4,76 nam. SEQ tru¢c phau thuat -5,12+1,92
D. Trong d6, 74 mat c6 TIA 20,25 D dwgc dwa vao
phan tich Alpins, TIA trung binh 1,45+0,72 D; truc TIA
90,26+14,01° (19,1°-116,8°) véi loan thi thuin chiéu
(With-The-Rule, WTR) chiém wu thé. Dic diém nay
twong déng véi cac nghién ctru SMILE Pro trén nguwdi
chau A [8, 10].
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3.2. Két quad sau phdu thudt
3.2.1. Do loan thi tdn dw

Trwéc phau thuat, 8% mat c6 dd loan thi <0,25 D,
phan lén tir 0,50 D dén 3,00 D. Sau 3 thang: 95% mat dat
dd loan thi ton dw 0,25 D; 5% & mitc 0,26-0,50 D; 100%
<0,50 D. D4 loan thi ton dw trung binh sau mg 0,03+0,11
D (hinh 1).
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Hinh 1. P[\én bé ty 1& % khuc xa tru sau SMILE Pro 3 thang so vé&i
trwwd'c phau thuat (n=80).

Ty 18 100% mat c6 do loan thi ton dw <0,50 D tai 3
thang cao hon so v&i két qua nghién ctru ciia W. Sekundo
vacs (2025) [8] bdo cd0 90,8% trong nghién ctru da trung
tam 6 thang va trong dwong A. Varman va cs (2024) [11]
vGi nhom VisuMax 800 dat 96%. So v&i SMILE thé hé cii
dung VisuMax 500, X.T. Trinh (2021) [12] bao cao 85%
mat <0,50 D, trong khi H.S. Cung va cs (2025) [10] trén
quan thé 16n ngwdi Viét Nam véi VisuMax 800 dat 95%.
Sw cai thién nay phu hop véi két qua clia D.Z. Reinstein
va cs (2023) [13] trén 296 mat SMILE Pro véi VisuMax
800, bao cdo 100% mat dat residual cylinder <0,50 D so
v&i 84,2% & nhom VisuMax 500.

3.2.2. Cdc chi sé phan tich vector Alpins

Két qua phan tich vector Alpins day du bang phan
mém AstigMATIC tai thoi diém 3 thang (n=74) dwoc
trinh bay trong bang 1 va hinh 2.



Bang 1. Phan tich vector loan thi theo phwong phap Alpins tai 3
thang (n=74).

Chi sé Alpins Trung binh + SD g;?y:lrgl ly
Vector loan thi muc tiéu (TIA, D)  1,00+0,53 —
Vector loan thi thuc té (SIA, D) 0,98+0,51 =TIA
Vector sai léch (DV, D) 0,08+0,03 0,00

Chi s6 diéu chinh (CI) 0,94+0,02 1,00

Sai s truc (AOE, ©) 0,06+1,60 0,00

R? (SIA ~ TIA) 0,97 1,00
Phwong trinh hdi quy y=0,94x+0,05

CI1=0,94+0,02, nhit quan véi hé sé goc hoi quy 0,94,
phdn dnh mic thiéu chinh nhe c6 tinh hé thdng (khodng
6%). CI trong khoang 0,90-1,10 dwgc chdp nhan vé 1am
sang theo tiéu chuin Alpins [4]; CI <1 goi ¥ twong tac
sinh hoc gidc mac sau 14y lenticule hodc cé thé tinh chinh
nomogram. Két qua nay twong dwong VisuMax 800 trong
nghién ctru ctia H.S. Cung [10] (R?=0,98) va cao hon két
qua ctua T.X. Trang (2021) [12] v&i SMILE VisuMax 500
(slope =0,85).
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DV=0,08+0,03 D 1a chi s6 téng hop bao gbm ca sai sd
do 16m 14n truc, cai thién so véi VisuMax 500 (DV 0,20 D)
cta X.T. Trinh (2021) [12] va twong dwong VisuMax 800
cta H.S. Cung va cs (2025) [10] (DV=0,10 D).

AOE = 0,06+1,60° va 99% (73/74) mit c6 |AOE| <5°.
Theo chuin Alpins, AOE <5° khong cé y nghia 1dm sang
[4]. K&t qua nay cai thién so véi SMILE VisuMax 500
(AOE =3-4°) [12]. Cyclotorsion khi thay ddi tir tw thé
ngdi sang nam trung binh 3-5°, ¢6 thé dén 15° néu khong
bl triy, sai s6 nay chuyén hoan toan thanh léch truc loan
thi [14]. OcuLign nhan dién m&ng mat va tw dong hiéu
chinh géc diéu tri, phtt hop véi két qua clia S. Ganesh va
cs (2018) [7].

3.2.3. Twong quan SIA-TIA

Biéu d6 phan tan SIA-TIA (hinh 3) tai thoi diém 3
thang (n=74) cho thay cac diém dir liéu phan bd tip trung
doc theo dwong hoi quy véi phwong trinh y=0,94x+0,05
va hé s6 xac dinh R?=0,97 (p<0,001). P6 ddc hdi quy
0,94<1,0 phan 4nh xu hwéng thiéu chinh nhe c6 tinh hé
thong (khodng 6%), trong khi R?=0,97 cho thiy 97% sw
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Hinh 2. Biéu dd phan b6 sai s6 truc loan thi (JAOE|) sau SMILE Pro 3 thang (n=74).

KHOA
&CONGHI\?GCI:-IE

68(6) 6.2026



Khoa hoc Ky thuat va Céng nghé | Ky thuat Y hoc; Khoa hoc Y - Duoc | 'Y hoc ¢o' s6; Y hoc Iam sang ns

Target Induced Astigmatism Vector @ VeclorMaan: | ||| +vacyl Surgically Induced Astigmatism Vector @ Veclor Maan:
R 136D Ax 1 - R 129D Ax 1
oy P s o5 % 5
145D SDY: 048 138D SDY: 045
120° 60° 120° 60°
135° 45° 135° 45°
150° 30° 150° 30
165° 15° 165° 15°
4 4 4 3 2 1 0 1 2 3 4
Diopters Diopters
Difference Vector @ Vector Maan: ||| | Arith. Maan: Correction Index
- R 006D Ax 3 094 R
105® a0 75 SD X 0.03 Gaom. Maan: 105® 90 75
007D SD Y. 0.03 094
120° 60° 120° 60°
135° 45° 135° 45°
150° 30° 150° Kl
165° 15° 165° 15°
180° ? 0° 180° @ 0
4 3 2 1 1 2 3 4 4 3 2 1 0 1 2 3 4
Diopters Index

Hinh 3. Phan tich vector Alpins sau SMILE Pro 3 thang (n=74).

bién thién cta SIA dwoc giai thich bdi TIA, thé hién tinh
dv doan cao ctia phiu thuat (hinh 4). V& tinh dw doan
khic xa ciu twong dwong, A. Saad va cs (2024) [15] ghi
nhan 91% mat dat SEQ trong +0,50 D muc tiéu, phu hop

véi xu huéng chinh xac cao ciia SMILE Pro.

Nhin chung, bd chi sé CI=0,94, AOE=0,06°, DV=0,08
D cho thiy, SMILE Pro véi VisuMax 800 dap trng tiéu
chi vector Alpins cho phiu thuat khic xa loan thi theo
khuyén nghi JCRS/JRS [5], dong thoi cai thién ro rét so
v&i SMILE thé hé cii, trong d6 OcuLign 1a yéu t6 then ch6t

cai thién do chinh xac truc.
4. Két luan

SMILE Pro v&i VisuMax 800 dat do chinh xac diéu
chinhloan thi theo phan tich vector Alpins: C1=0,94+0,02;
DV=0,08+0,03 D; AOE=0,06£1,60° (99% trong +5°);
R?=0,97; 100% mét loan thi ton dw <0,50 D tai 3 thang.
Két qua cho thay sw cai thién so v&i SMILE thé hé trudc

va twrong dwong cac nghién ctru quéc té st dung cung hé
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théng. Hé théng bu trir cyclotorsion OcuLign dong vai
tro quan trong trong kiém soat do chinh xac truc loan thi.
Phén tich vector Alpins can dp dung thwong quy trong
bao c4o két qua phau thuat khiic xa loan thi tai Viét Nam.

Smile Pro
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Hinh 4. Biéu db phan tan SIA so vé&i TIA sau SMILE Pro 3 thang
(n=74).
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