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KHAO SAT SU THAY BOI QUANG SAI BAC CAO SAU PHAU
THUAT WAVEFRONT-OPTIMIZED LASIK PIEU TRI CAN VA
LOAN CAN TREN MAY ALLEGRETTO WAVE EYE-Q

Tran Hai Yén*; Nguyén Thj Diéu Tho*
TOM TAT

Nghién ctu tién ctru, khdng so sanh trén 33 bénh nhan (BN) (66 mat) can va loan can, duoc diéu
tri bang ché d6 Wavefront-optimized (WFO) trén may Allegretto Wave Eye-Q. Céc di liéu thu thap
bao gdm thi lwc trwéc va sau chinh kinh, dd khic xa, quang sai bac cao dwoc do trén may do quang
sai Allegro vao céc thoi diém truéc md, sau md 1 tudn, 1 thang va 3 thang.

Két qua: tudi trung binh ctia nhém nghién ciru 24 + 4,4 (18 - 38 tudi). P6 ciu twong dwong (SE)
trung binh trwéc md -4,98 + 2,04D (-1,5 dén -11,25D), sau md 1 thang: 0,05 + 0,27D va 3 thang -
0,01 £ 0,21D. Sau 3 thang, 57 mét (86,4%) dat thi lwc khéng chinh kinh (UCVA) = 1,0 va 100% mat
dat 0,5 d6 khic xa muc tiéu. Téng quang sai bac cao (TQSBC) ting 1,84 |an va cu sai tang 2,63
l&n so v&i trwéc md, sw gia tdng nay khong lién quan dén dd khic xa diéu chinh. Tdng quang sai bac
3 va téng quang sai toan bd sau md c6 twong quan nghich va yéu véi TQSBC trwdc mé.

* Tlr khéa: Can thi; Loan thj; Quang sai bac cao; Phau thuat Wavefront-optimized Lasik.

THE CHANGES OF HIGHER ORDER ABERRATIONS AFTER WAVEFRONT-
OPTIMIZED LASIK FOR MYOPIA AND MYOPIC ASTIGMATISM IN
ALLEGRETTO WAVE EYE-Q

SUMMARY

This is a prospective, non-comparative study of Wavefront-optimized (WFO) Lasik on Allegretto
Wave Eye-Q system to correct myopia and myopic astigmatism in 33 patients (66 eyes). Uncorrected
visual acuity (UCVA), best corrected visual acuity (BCVA), refraction, higher order aberrations were
measured at preop, 1 week, 1 month and 3 months postoperatively.

Results: The mean age of the patients was 24 + 4.4 (18 - 38). The mean spherical equivalent was -
498 = 2.04D (-1.5 to -11.25D) preoperatively, 0.05 * 0.27D at 1 month and -0.01 + 0.21D at 3
months postoperatively. Fifty-seven eyes (86.4%) achieved UCVA of 1.0 and better and 100% of
eyes achieved +0.5D of attempted refractive correction after 3 months. The total root-mean-square
increased 1.84 times and spherical aberration increased 2.63 times postoperatively. These induced
changes did not correlate with the corrected refraction. The 3™ order aberration and total RMS had
weak negative correlations with preop total RMS.

* Key words: Myopia; Myopic astigmatism; Wavefront-optimized Lasik.

* Bénh vién Mt TP. H6 Chi Minh
Phdn bién khoa hoc: PGS. TS. Nguyén Van Dam
GS. TS. Lé Trung Hai

170






TAP CHi ¥-DUGC HOC QUAN SU' SO 6-2012

DAT VAN DE

Quang sai (aberration), xuat phat tcr
tiéng Latin ab-erratio nghia la l&ch di, d6 1a
sy khéc biét gitra dnh cia mét hé théng
guang hoc ly twédng khi tia sang di qua voéi
anh thyc sy ma ta nhan dwoc, dac trwng
cho tirng hé théng quang hoc khac nhau va
thay déi t mrc d6 khong héi tu don gian
dén nhirng méat séng quang sai cao hon.
C6 2 loai quang sai: don sac va mau.

Phau thuat khic xa bang laser da phat
trién rat nhanh chéng. Cac chwong trinh
phau thuat thwong quy diéu chinh dwa trén
dd khuc xa (d cau va tru) cho BN d& mang
lai két qua thi lwc rat tét, nhung lai gay ra
nhirng triéu chi*ng nhw chéi I6a va hao
quang, anh hwdng dén chat lwong thi giac
ban dém va do nhay twong phan ctda BN.
Khi diéu tri can thi, phan chu bién giac mac
thwong cé do sau, vung chiéu laser khong
dt do mot phan tia laser bi phan xa va giam
nang lwong. Két qua la phan chuyén tiép
gitta vung chiéu laser trung tdm va vung
chu bién khéng déu dan, vang chuyén tiép
kha I&n, tr d6 lam thay déi hinh dang giac
mac cla mat can thi tv dang cau I0i
(prolate) thanh dang cau det (oblate - ving
trung tdm det hon vung chu bién), do doé
lam téng ciu sai. Chwong trinh diéu tri phi
cau ra doi da giup khac phuc nhwoc diém
nay. Ché dd phi cau tdng cwdng xung laser
& chu bién dé bu trlr cho sw phan xa va
gidm nang lwong. Do dé, vung chiéu laser
quang hoc gan nhuw 100%, gidm thiéu ving
chuyén tiép. Tl do6, bado ton hinh dang phi
cau cla giac mac, gidm cau sai, gidm choi
I6a va tang thi luc trong anh sang yéu cho BN.

Théng 11 - 2008, Khoa Khuc xa, Bénh
vién Mat TP. HCM dugc trang bi thém may
Allegretto Wave Eye Q. Chuwong trinh diéu
tri tiéu chuan cta may |a Wavefront-
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optimized, 1a mét chwong trinh diéu tri phi
cau dwa vao khuc xa va chi sé K vé do
cong giac mac cta BN trwéc méb. Ching toi
tién hanh nghién ctru nham: Khao sat s
thay déi quang sai bac cao sau phau thuat
Wavefront-optimized trong diéu trj can va
loan céan trén may Allegretto Wave Eye Q.

POl TWONG VA PHUONG PHAP
NGHIEN cUU

1. Péi twong nghién ciwu.

33 BN (66 mat) can va loan can dén
kham va diéu tri tai Khoa Khuc xa tir thang
3 - 2009 dén 6 - 2009.

* Tiéu chudn chon mau: = 18 tudi, do
khic xa 6n dinh = 6 thang, d6 cau < -10,0D,
d6 loan < 6,0D, giac mac nén con lai = 280
micron, vang chiéu laser 6,5 mm, thj lyc toi
da sau chinh kinh (BCVA) = 5/10.

* Tiéu chudn loai trer: cac bénh ly khac &
nhan cau dang tién trién nhw viém mang bd
dao, glaucoma...; bénh ly collagen toan
than, bénh tw mién, suy gidam mién dich,
tiéu dwerng; BN da phau thuat trén giac mac
hoac noi nhan trwdc dé; BN co bat thwdng
vé ban dbé giac mac, loan thj khéng déu,
giac mac chop; phu nir c6 thai hoac cho
con bu. Nhitng BN bi c&c bién chirng trong
va sau mé ciing bi loai khai nghién ctu.

2. Phwong phap nghién cuoru.

Thiét ké nghién ctru tién clru, khdng so
sanh.

Tt ca BN déu do mét phau thuat vién
thwe hién, st dung ché d6 Wavefront-
optimized clla may laser Allegretto Wave
Eye Q.

* Quy trinh ph4u thuat: BN dwoc nho té
tai chd bang proparacain 0,5%, tao vat giac
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mac v&i ban |& phia trén bang dao Moria
hay Hansatome XP v&i bé day vat 120
micron, lat vat, chiéu laser trén nén giac
mac. Sau do, rira dwdi vat, day vat lai va
nhd thubc corticoid (maxidex) va khang sinh
(zymar) ngay sau mé. Thu thap di¥ liéu bao
gdm: thi lwc khéng kinh (UCVA), thj lwc tbi
da co6 chinh kinh (BCVA), khuc xa cha quan
va liét diéu tiét. Quang sai bac cao do trén
may Allegretto Analyzer theo nguyén ly
Tscherning véi dwéng kinh déng tlr 6,5 mm
(do trong phong t&t dén hoadc dung thubc
nhd gi&n mydrin P, néu ddng t& khdng gidn
da 6,5 mm), bao gébm cac quang sai bac 3,
bac 4, bac 5, bac 6, tdng quang sai tirng
bac va TQSBC tai cac thoi diém truac mo,
sau md 1 tuan, 1 thang va 3 thang.

* X ly sé liéu: bdng phdn mém SPSS
13.0 trén Windows, p < 0,05 dwoc xem la
c6 y nghia théng ke.

KET QUA NGHIEN cUU
VA BAN LUAN

Trong téng s6 33 BN (66 mat) nghién
ctru, 7 BN nam va 26 nir. Tudi trung binh
24,1 + 4,4 (18 - 38 tubi). D6 cau truéc md
trung binh -4,3 + 1,8D (tlr -0,75 dén -10D),
dd try trung binh -0,8 £ 0,7D (ttr O dén -3D).
Do cau twong duwong (spherical equivalent -
SE) trwéc md trung binh -4,98D + 2,04D (tw
-1,5D dén -11,25D).

1. Tinh hiéu qua va an toan cta ché
do Wavefront-optimized (WFO) LASIK.

- Vé mét khac xa: do cau twong duong
trung binh sau md 1 thang +0,05 + 0,27D
va 3 thang -0,01 + 0,21D.

- V& tinh chinh xac: sau 3 thang, 100%
mat dat +0,5D dd khuc xa muc tiéu.

- V& tinh an toan: sau 3 thang, 57 mét
(86,4%) dat UCVA = 1,0; khdng co truwdng

hop nao bi gidm thi lwc BCVA, trong dé 7
mat (10,6%) BCVA ting 2 hang va 28 mét
(42,4%) tang 1 hang so véi truéc mo.

- Chi sb an toan sau mé 1 thang va 3
thang la 1,13. Chi s6 hiéu qud sau md 1
thang 1,09 va sau 3 thang 1,1.

2. Sw thay déi quang sai bac cao sau
phau thuat WFO LASIK.
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Hinh 1: Sw thay ddi cac bac quang sai bac
cao tir C6 dén C27 (bac 3 dén bac 6).

Khdo sat sw thay dbi cia tirng loai
quang sai, ching téi nhan thay: sau md 3
thang, cac loai quang sai C6, C7, C12, C19,
C24 tang c6 y nghia thdng ké so v&i truwéc
md; cac loai quang sai C9, C13, C14, C20
va C26 gidm co y nghia théng ké so voi
trwéc mb. Céc loai quang sai khac co thay
ddi, nhung khéng c6 y nghia théng ke.
Coma doc (C7) va cau sai (C12) thay dbi
nhiéu nhéat.
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Hinh 2: Tri s6 RMS céc bac 6 (R3 dén R6)
va TQSBC (Rh) trwéc va sau md 3 thang.

Rh
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Bang 1: Sy gia ting cla téng quang sai
cac bac so vai tredc mb.

TQSBC TRUGCMS | 3 THANG p
SAU MO
Bac 3 (R3) 0,30+0,14 | 0,20+0,32 | 0,001
Bac 4 (R4) 0,19+0,07 | 0,14+0,21 | 0,001
Bac 5 (R5) 0,07+0,03 | 0,05+£0,15 | 0,001
Bac 6 (R6) 0,04+0,02 | 0,05+0,08 | 0,001
Toan bd (Rh) | 0,38+0,14 | 0,27+0,36 | 0,001

Tuy nhién tbng quang sai cac bac 3, 4,
5, 6 va TQSBC déu tang c6 y nghia théng
ké sau 3 thang so vé&i truéc md (p < 0,05).

Bang 2: Ty sb gia tdng quang sai bac cao.

QUANG SAI | TRUGC MG | saUMG 3 RECES
BAC CAO THANG MO/TRUGC MO
Céusai |0,11+0,11 |0,29+0,16 2,63
R3 0,30£0,14 | 0,53 £0,25 1,76
R4 0,19 +0,07 | 0,37 + 0,13 1,94
R5 0,07 £ 0,03 | 0,14 + 0,09 2
R6 0,04 £0,02 | 0,11 £ 0,06 2,75
Rh 0,38 £0,14 | 0,70 £ 0,23 1,84

CAu sai tdng 2,63 1an va TQSBC Rh ting
1,84 |an so v&i trudc mo.

Béng 3: Hé sb twong quan Pearson (r) gitra
thay déi cia TQSBC va cau sai v&i do cau
twong dwong va tdng quang sai trwéc md.

HE SO TUONG QUAN PEARSON (R) VA GIA TRI p

TQSBC| Cau
sai

Coma| R3 R4 R5 R6

bo -0,17 | -0,15 | -0,1 | -0,08 |-0,219 |-0,204 | -0,432
cau (0,082) ((0,118)(0,206)|(0,263)| (0,04) |(0,053)(0,001)
twong
duong
trwée

2

mo

Téng | -0,34 | 0,01 -0,1 | -0,35 |-0,183| 0,077 | 0,085

auang | 0,002) |(0,455) | (0,214) | (0,002) | (0,073) |(0,272) | (0,253)
sal

trwéc
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Tong quang sai bac 3 va tong quang sai
toan bo tdng sau md twong quan nghich va
yéu v6i tbng quang sai trwdc md, con tong
quang sai bac 4 va bac 6 tang twong quan
nghich va yéu véi dd6 ciu twong dwong
trwéc md (p < 0,05). Cau sai va TQSBC
thay déi toan bd khong lién quan dén do
cau twong duong trwéc mé (p > 0,05).

0.7
06 p < 0.05
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RMSh truée mé

ARMSh sau mb 3 thang

Hinh 3: Sy thay ddi ctia TQSBC céac bac
v&i mire tbng quang sai trudc md.

Twong quan gitra mirc 0 TQSBC trudc
mé véi TQSBC tdng sau md, chung toi
nhan thdy c6 sw khac biét c6 y nghia théng
ké gilra cac nhom (p = 0,026).

Nghién ctu cltia chiing t6i cho thay,
chwong trinh phau thuat WFO trén may
Allegretto Wave Eye-Q c6 hiéu qua cao
trong diéu tri tat khic xa véi chi sé an toan
va hiéu qua cao, sau 3 thang, 100% mat dat
+0,5D d6 khic xa muc tiéu va khéng co
trweng hop nao bi mat hang thi lwc téi da
sau chinh kinh.

Tuy dat dwoc két qua cao vé khiic xa
nhw vay, nhwng khi khdo sat quang sai bac
cao, TQSBC va cau sai tang dang ké so voi
trwéc mo.

Khi khdo sét tirng loai quang sai, cau sai
(C12) va coma doc (C7) tdng nhiéu nhat.
CAu sai - muc tiéu diéu chinh cta ché do
WFO - van tang dang ké so v&i trwéc mé.
Ching té ché d6 WFO chi ¢6 thé 1am cho
gidc mac bét det di chi khong thé duy tri
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gidc mac c6 dang cau 16i nhw trwéc mé.
Két qua nay phu hop véi nhirng nghién ctu
vé ché dd phi ciu trén hé théng Zyoptix
(Technolas) va Nidek. Khi khao sat gia tri Q
(gia tri biéu hién tinh phi ciu cta gidc mac
véi gidc mac c6 dang cau 16i néu Q < 0 va
dang cau det néu Q > 0), Ha Tw Nguyén va
Zhou thay nhirng trwérng hop sau mé, Q
déu > 0, tuy nhién, chi s nay thap hon cé y
nghia théng ké so v&i ché do LASIK thuwong
quy, chirng t ché dd phi cau chi gitp giac
mac bét det di [1, 9]. Hy vong véi ché do
Custom Q cua may Allegretto, gia tri Q sau
mé dwoc cai dat trudc sé khong 1am téng
cau sai sau mé.

Coma doc tang dang ké sau mé, co thé
do vung chiéu laser I&ch tam hay do vi tri
dat ban 18 vat giac mac [6]. Truéng hop cla
chung téi cling twong dbi phi hop, do tat ca
BN déu c6 vat ban 1é phia trén. Tuy nhién,
Charita cho rang coma doc khéng lién quan
dén rbi loan thi giac [2], do d8, theo ching
t6i, coma doc tdng khéng quan trong lam
trén phwong dién lam sang.

C6 5/22 bac quang sai gidm dang ké so
véi trwdc md, tuy nhién, TQSBC cua tirng
bac va TQSBC toan bo tang dang ké so voi
trwdc md. Két qua nay phu hop véi nghién
clru clia Padmanabhan vé ché do WFO
trén may Allegretto [5].

Cau sai tang 2,63 1an va TQSBC Rh
tang 1,84 14n so v&i trwéc mé. Do & BN can
thi, TQSBC clia giac mac va ctia mat ch
yéu do sy két hop ctia quang sai bac 3 va
bac 4 [4].

Két qua nay twong duong véi Padmanabhan.
Tuy két qua ciu sai ctia chung t6i tang
nhiéu hon, do do quang sai & dwdng kinh
déng ttr 6,5 mm, trong khi Padmanabhan
do & dong tir 6 mm, do d4, ciing khéng cd
khac biét, vi quang sai cang tang khi déng

tr cang gidn. K&t qua ctia Barriuso va
Seiler lai cho thay tang nhiéu quang sai la
do phau thuat & ché d6 thuweng quy. Khao
sat su twong quan git’a TQSBC tang v&i db
cau twong duwong trwéc md va TQSBC
trwdc mo, chdng t6i nhan thay: khéng cé
twong quan gilra gia tdng cau sai v&i do
cau twong dwong trwéc md. Trong khi
Padmanabhan lai thay c6 sy twong quan
tuyén tinh gitra hai yéu t6 nay. Sw khac biét
c6 18 do khac nhau vé c& mau va kich
thwéc vang chiéu laser. Tt ca BN trong
nghién ctru déu dwoc chiéu laser véi kich
thwéc vang chiéu cb dinh 6,5 mm, con cia
Padmanabhan la 6,0 va 6,5 mm, vi dwong
kinh viing chiéu laser cang Ién, cang cé tac
dung lam gidm tang quang sai bac cao [3],
Padmanabhan ciing nhan dinh v&i dwdng
kinh vung chiéu laser I&n (6,5 mm), twong
quan nay it cé y nghia hon [5]. Nghién ctru
ctia Ha Tw Nguyén cho két qua twong tw
v&i ching t6i khi so sanh gitra ché do phi
cau va ché do LASIK chuan. O ché do
LASIK thuwdng quy, cau sai tdng twong
quan v&i do cau twong duong trwdc md,
didu nay do cang diéu chinh nhiéu do, giac
mac cang det hon, do dé ciu sai sé nhiéu
hon. Nhw vay, ché d6 phi cau ciing cé gia
tri lam gidm gia téng cAu sai va quang sai
bac cao véi dd khic xa diéu chinh cao [1].
V&i wu diém ché do tiét kiem mo, ché dd
WFO c6 Ié la mét Ira chon ly twédng cho
nhirng trwdng hop can va loan can cao.

Téng quang sai bac 3 va toan bo tang
twong quan nghich yéu véi TQSBC trudc
mé, cé nghia TQSBC trwdc md cang cao,
quang sai gia tang it hon. O mirc d6
TQSBC toan bd trwéc md cao (= 0,4),
TQSBC toan bd sau mé téng it hon dang ké
so v&i nhém cé TQSBC toan bo trwérc méb <
0,4. Chirng té, v&i trwong hop da cod
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TQSBC cao trwéc md, ché dd WFO khéng
gay tang nhiéu quang sai bac cao, day ciing
la mot wu diém cua ché dd WFO. Trong mot
nghién cru cla FDA trén may Allegretto
Wave, Stonecipher cho thay ché d6 WFO
gay gidm quang sai bac cao sau mb &
nhirng trvd'ng hop c6 TQSBC toan hd
truéc md > 0,4 [8].

KET LUAN

Ché d6 WFO hiéu qua va an toan trong
diéu tri can va loan can. Tuy lam tang dang
ké quang sai bac cao sau mé, nhung véi
trwdng hop d6 khuc xa diéu chinh cao hoac
c6 TQSBC trwérc md cao, ché dd WFO
khéng lam tang nhiéu ciu sai va quang sai
bac cao sau md.
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