JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY Vol.14 - N°6/2019

Panh gia vai tro cia do sau tién phong va chiéu day thé
thuay tinh trong tinh cong suat thé thuy tinh nhan tao

Evaluating the role of chamber depth and lens thickness on the choice of
intraocular lens calculation

Nguyén Xuan Hiép, Tran Ngoc Khanh va cdng sw Bénh vién Mdt Trung wong
Tom tat

Muc tiéu: Danh gia vai trd cla do sau tién phong va chiéu day thé thay tinh trong tinh cong
suat thé thay tinh nhan tao va dé xuét cac cong thirc tinh cong suét thé thay tinh phu hop véi
tirng ngudi bénh. Péi tuong va phurong phép: Nghién ciru mé ta tién clru trén cac ngudi bénh co
truc nhan cau binh thwong (tr 22,0 - 24,5mm) va db loan thj < 1,5D dwoc phau thuat Phaco dat
thé thay tinh nhan tao tai Khoa Kham chi*a bénh theo yé&u cau, Bénh vién Mat Trung wong tir
thang 10/2016 dén thang 9/2017. Céc chi sb dwoc do bang may LENSTAR LS900. Céng thirc
tinh s6 thé thly tinh nhan tao thé hé 3 (SRKT) dwoc so sanh véi cong thirc thé hé 4 Olsen (da
duworc tich hop trén may LENSTAR LS 900). Dd sau tién phong trudc md dugc chia lam 3 nhém:
< 3,0, 3 - 3,5, va = 3,5mm. Chiéu day thé thly tinh dwoc chia lam 2 nhém: < 4,5 va = 4,5mm.
Khuc xa cau twong dwong ton dw ly thuyét dy tinh sau mé (ME) va do chénh léch gitra khic xa
cau twong dwong ton dw dy tinh va khuc xa cau twong duwong tén dw thuc té & thdi diém 3 thang
sau mé (MAE) clia mbi cong thirc dwoc so sanh & mdi nhém. Panh gia mdi twong quan gitra d6
sau tién phong va do day thé thay tinh. Két qua: 137 mét cla 114 nguwoi bénh dwoc theo déi. Do
tudi trung binh ctia nhém nghién ctvu 13 65,68 + 11,58 ndm, dod sau tién phong trung binh trudc
md 1a 3,16 + 0,51mm, chiéu day thé thay tinh trung binh 1a 4,35 £ 0,49mm. D6 chénh léch khuc xa
gitra khuc xa ciu twong duwong ton dw dy tinh va thuc t& sau md 3 thang véi cong thirc SRKT va
Olsen lan lwot 1a: 0,42 + 0,29D va 0,28 + 0,26D. Su khac biét cé y nghia thdng ké véi p<0,001.
Vi d6 sau tién phong tir 3 - 3,5mm thi khong cé sw khac biét gitra cong thire SRKT va cong thire
Olsen. Tuy nhién, & d6 sau tién phong < 3,0mm; = 3,5mm va & chiéu day thé thdy tinh < 4,5, >
4,5mm cong thire Olsen c6 dy doan ding hon dang ké so véi SRKT véi p<0,01. Cé méi twong
quan nghich bién chat ché gitra dd sau tién phong va do day thé thay tinh véi r = -0,67 va
p<0,001. Két luan: Do sau tién phong va chiéu day thé thay tinh la hai yéu té quan trong trong tinh
cong suét thé thiy tinh nhan tao. Céng thirc Olsen 1a sw lwa chon tbt cho tat ca cac d6 sau tién
phong va chiéu day thé thay tinh khac nhau & nhitng ngwdi bénh cé truc nhan cau binh thudng.

Tir khéa: Do sau tién phong, chiéu day thé thay tinh, cong thire tinh cong suét thé thay tinh nhan
tao.

Summary

Objective: To evaluate the role of chamber depth (ACD) and lens thickness (LT) on the choice
of intraocular lens (IOL) calculation and propose the formulas in accordance with per patient.

Ngady nhdn bai: 24/9/2019, ngdy chdp nhdn dang: 07/10/2019
Nguoi phan hoi: Tran Ngoc Khanh, Email: khanhvmtt@gmail.com - Bénh vién Mdt Trung wong
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Subject and method: A prospective descriptive study of the patients with normal axial length (22.0
- 24.5mm) and astigmatism < 1.5D undergoing uncomplicated Phaco with IOL implantation at Out-
demand Department, Vietnam National Institute of Ophthalmology from October in 2016 to
September in 2017. The ocular biometry was measured with LENSTAR LS900. The 3" generation
IOL formula (SRKT) was the Olsen formula. For analysis, preoperative anterior chamber depth
was divided into three subgroups: < 3.0, 3.0 - 3.5, and = 3.5mm. Lens thickness was divided into
two subgroups: < 4.5 va = 4.5mm. The mean error (ME) and mean absolute error (MAE) of each
formula was compared for each subgroup at 3-month flow-up. The difference between the MAE of
the formulas were compared for each ACD subgroup. Evaluate the correlation between ACD and
LT. Result: 137 eyes of 114 patients were followed. The mean age of the study group was 65.68 +
11.58, the mean ACD was 3.16 + 0.51mm, the mean LT was 4.35 + 0.49mm. The MAE were 0.42
+ 0.29D and 0.28 £ 0.26D with SRKT and Olsen formulas, respectively. The difference was
statistically significant with p<0.001. With ACD from 3.0 to 3.5mm, there was no difference
between the SRKT formula and the Olsen formula. However, with ACD < 3.0mm, = 3.5mm and LT
< 4.5, 2 4.5mm, the Olsen formula was a significantly better predictor than the SRKT (p<0.01).
There was a strong correlation between ACD and LT with r = -0.67 and p<0.001. Conclusion:
Anterior chamber depth and lens thickness were important factors in IOL power calculation. The
Olsen formula was the best choice for all ACD and LT subgroups in patients with normal axial
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length.

Keywords: Anterior chamber depth, lens thickness, IOL power calculation formula.

1. Dat van dé

Trwéc day muc dich chinh cla phau thuat
duc thé thay tinh la gidi phéng mu Ida thi ngay
nay phau thuat nay da tré thanh phau thuat khac
xa doi héi nguwdi bénh cé mot chat lwong thi giac
t6t nhat sau mé. Chinh vi vay, viéc tinh toan
cong suét thé thay tinh chinh xac la diéu dac biét
can thiét va phai co6 nhitng cong thirc tinh toan
dang dan. Tinh cong suét thé thdy tinh nhan tao
ngay nay khoéng chi dwa vao chiéu dai truc nhan
cau va cong suat khuc xa giac mac ma con phai
dwa vao do sau tién phong va do day thé thay
tinh. Cac nghién ctru da chi ra rang do léch 1mm
dwong kinh gidc mac, chiéu dai truc nhan cau,
dod sau tién phong cé thé dan dén cac sai sb
khac xa lan lwot 1a: 5,7D; 2,7D va 1,5D [1]. Mét
trong cac nguyén nhan chinh dan dén sai sb
khuc xa sau phau thuat thé thay tinh 1a thiéu yéu
t6 dd sau tién phong, chiéu day thé thay tinh
trong cong thirc tinh. Do dd, chang t6i tién hanh
nghién ctru nay voi muc tiéu: Danh gia vai tro
cla do sau tién phong va chiéu day thé thiy tinh
trong tinh coéng suét thé thdy tinh nhan tao. Dé
xuét cac cong thure tinh céng suét thé thiy tinh
phu hop vdi tieng ngudi bénh.

2. P6i twong va phwong phap

Chung t6i tién hanh nghién ctru mé ta tién
clru c6 so sanh trén nguwdi bénh dwoc phau
thuat Phaco dat thé thdy tinh nhan tao (IOL) -
TECNIS 1 ZCBOO tai Khoa Kham bénh va biéu
tri theo yéu cau, Bénh vién M&t Trung wong tir
thang 10 nam 2016 dén thang 08 nam 2017 thda
man tiéu chuan Iwa chon gédm nhirng mét cé truc
nhan cau tlr 22,0 - 24,5mm, loan thj tlr 1,5 diop
tré@ xudng, khong cé phau thuat khic xa va
glocom trwédc d6, khéng co bién ching trong,
sau qua trinh phau thuat va déng y tham gia
nghién clu.

Nguwoi bénh dwoc kham va danh gia cac chi
s6 chiéu dai truc nhan cau (AL), khic xa giac
mac (K), d6 sau tién phong (ACD), chiéu day thé
thay tinh (LT), dwoc tinh toan cong suét thé thay
tinh theo hai céng thirc thé hé 3 (SRKT) va thé
hé 4 (Olsen) bang may Lenstar LS 900. Do sau
tién phong trwdc md chia lam 3 nhém: < 3,0, 3,0-
3,5, va = 3,5mm [2]. Chidu day th& thdy tinh chia
lam 2 nhém: < 4,5 va = 45mm. Ngudi bénh
dwoc kham va danh gia sau mé 3 thang cac chi
sb6: Khic xa cau twong duwong tén duw thuc té
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(ME: Mean error) sau phau thuat va dé chénh
léch gitra khic xa tén dw dy tinh vé&i khic xa ton
dw thuc té & thoi diém 3 thang sau md (MAE:
Mean absolute error). Cac chi s6 nay sé duoc so
sanh gitra cac nhom khac nhau. Danh gia méi
twong quan gitra d6 sau tién phong va do day
thé thay tinh.

Cong thirc thé hé Il (SRK/T) do Sanders,
Retzlaff va Kraff phat trién & nhitng ndm 70 cla
thé ky XX, st dung phwong phap hdi quy tuyén
tinh (regression formula) wéc lwong dd sau tién
phong sau phau thuat. D6 sau tién phong sau
phau thuat wdc lwong (ACD estimate) dwoc tinh
toan dwa trén chiéu cao giac mac tinh tir trung tam
giac mac dén mat trwéc méng mét (H) va chi sé A
constant theo céng thire sau [3]:

ACD (estimate) = Corneal height (H) + offset

Offset = ACD (constant) - 3,336

ACD (constant) = (0,62467 x A) - 68,747

Coéng thirc thé hé IV (Olsen) la cdng thirc
quang hoc (optical formula) do gido sw Thomas
Olsen phat trién & cudi nhirtng ndm 80 cla thé ky
XX. Céng thirc tinh cong suét thé thay tinh nhan
tao dwa trén bdn chi sb co ban: Coéng suét khuc
xa giac mac, chiéu dai truc nhan cau, do sau tién
phong sau phau thuat va chiéu day thé thay tinh
nhan tao. Trong d6, d6 sau tién phong sau phau
thuat dy doan (ACDpost) dwoc tinh toan khéng
chi dwa vao H va A constant ma con dwa trén do
sau tién phong trwédc méd thwc t& (ACDpre), dd
sau tién phong trung binh theo théng ké
(ACDmean), chiéu day thé thay tinh (LT) va
chiéu dai truc nhan cau (AL) theo cong thirc sau
[4]:

ACDpost = ACDmean + 0,12 xH + 0,33 x ACDpre + 0,3 x LT + 0,1 x AL - 5,18

C4a hai cong thirc SRKT va Olsen déu dwa ra
dw doan do sau tién phong sau phau thuat dé cé
thé cho ra mot cong suét thé thay tinh nhan tao
ding dan nhat. Tuy nhién, Olsen da dwa vao
nhiéu chi s6 hon d&c biét 1a chi s6 ACD trwéc
phau thuat, chidu day thé thay tinh va day chinh
la sw khac nhau gitra cong thirc thé hé 3 va 4.

Chung t6i phan tich sé liéu bang phan mém
SPSS 16.0 va cac test Paired - Samples T test
va One - way Anova.

3. Két qua

Chung t6i da thu thap dwoc 137 mét cla 114
nguoi bénh véi do tudi trung binh clia nhém
nghién ctru la 65,68 + 11,58 ndm, chiéu dai truc
nhan ciu trung binh la 23,31 + 0,63, khuc xa giac
mac trung binh la 44,25 + 1,37, d6 sau tién
phong trung binh trudc md 1a 3,16 + 0,51mm,
chiéu day thé thay tinh trung binh 1a 4,35 *
0,49mm va loan thj giac mac trung binh trwdc md
la 0,78 £ 0,49.

Bang 1. Khuc xa tén dw dw tinh (ME)
va sw chénh léch giira khic xa ton dw dw tinh va thwe té (MAE) giira hai cong thirc SRKT va

Olsen
Cbng thirc ME ME MAE
(Mean £ SD) Min Max (Mean £ SD)
SRKT 0,20+ 0,19 -0,68 0,92 0,4+0,29
Olsen 0,34 £ 0,29 -1,15 12 0,28 £ 0,26
P <0,001 <0,001

Bang 1 cho thay, khic xa tén dw dy tinh trung binh va dé chénh léch khic xa ton dw dw tinh va
thuc té cla cac cong thire SRKT va Olsen. ME clia SRKT la 0,2 + 0,19 con cla Olsen la 0,34 + 0,29.
Sw khac biét c6 y nghia thdng ké véi p<0,001. MAE cda hai cong thirc cling khac nhau cé y nghia

thdng ké véi p<0,001.
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Bang 2. So sanh dd chénh léch giira khic xa ton dw dw tinh, thuwc té (MAE) caa hai céng thirc
SRKT
va Olsen & phan nhém dé sau tién phong (PH ACD)

Cbng thirc MAE
Phan nhom A SRKT Olsen p
< 3,0mm (n =50) 0,45+ 0,35 0,19+0,20 <0,001
3-3,5mm (n=57) 0,36 £ 0,24 0,34+ 0,28 0,557
= 3,5mm (n = 30) 0,45+ 0,25 0,28 £ 0,25 0,001

Bang 2 d& chi rd tai phan nhém do sau tién phong néng (ACD < 3,0mm) va sau (ACD = 3,5mm),
MAE gitra hai cong thirc cé sw khac biét cé y nghia théng ké véi p<0,001 va p=0,001. Céng thirc
Olsen cho két qua dy tinh khac xa ton dw t6t hon SRKT. Tai phan nhém dé sau tién phong binh
thwong thi MAE gilra hai cdng thirc khéng cé sw khac biét véi p=0,557.

S05 . SRkt * Olsen

Olsen (2014): MAE < 0.25: 47,9% / MAE < 0.5: 79,4%

Biéu dd 1. So sanh ty I& phan tram do6 chénh léch MAE gitra hai cong thire
Biéu dd 1 da chi ra ty 1& phan trdm dd chénh léch MAE giira cong thirc tinh cong suét thé thay
tinh nhan tao SRKT va Olsen. V&i MAE < 0,25 va < 0,5 ty 1& phan tram dw doan cla Olsen cao hon
SRKT c¢6 y nghia thdng ké& v&i p<0,01. V&i MAE < 1,0 va < 2,0 thi ty 1& phan trdm dw doan cuda hai
cbng thire Olsen va SRKT khéng co6 sw khac biét véi p>0,05.
Bang 3. So sanh dé chénh léch giira khic xa ton dw dw tinh va thwc té (MAE)
cua hai cong thirc SRKT va Olsen & phan nhom LT

Cong thiec
SRKT Ol
Nhom LT sen P
<4,5mm (n = 82) 0,42 + 0,25 0,28 + 0,25 <0,001
2 4,5mm (n = 55) 0,41+ 0,34 0,27 + 0,27 0,004

Bang 3 cho thdy, MAE & ca hai nhdm c6 LT < 4,5mm va = 4,5mm tinh theo céng thirc Olsen déu
thdp hon SRKT ¢6 y nghia théng ké véi p<0,001 va p=0,004.
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Biéu dd 2. Méi lien quan gitra do sau ti&n phong va chiéu day thé thay tinh

Biéu do 2 thé hién méi lién quan gitra dd sau
tién phong va chiéu day thé thay tinh. Do sau tién
phong cé mbi quan hé nghich bién ch&t ché véi
chiéu day thé thay tinh vé&i r = -0,67 va p<0,001.
4. Ban luan

Két qua nghién ctru da chi ra & nhitng mét
c6 truc nhan cau binh thuwong (22,0 - 24,5mm) va
dd sau tién phong binh thwong (3,0 - 3,5mm),
céng thirc SRKT va Olsen c6 dy doan khiuc xa
ton dw sau phdu thuat khéng cé sw khac biét.
Tuy nhién & nhitng méat cé truc nhan cau binh
thwong nhwng do6 sau tién phong noéng (<
3,0mm) va sau (= 3,5mm) thi cdng thirc Olsen cé
dw doan khuc xa tébn dw sau md tét hon cong
thec SRKT. Thuwc té khi tién hanh nghién clru,
chdng t6i da I4y ngau nhién cac nguwdi bénh thda
man tiéu chuan lwa chon va dwoc lay cong suét
thé thay tinh theo kinh nghiém ctia cac bac si va
hau hét tai thoi didm do cong thirc SRKT 1a Iya
chon dau tién va thwéng quy. Chinh diéu nay da
gidi thich tai sao khiuc xa tén dw dw tinh (ME)
ctia SRKT (0,20 + 0,19) gan 0 hon so véi Olsen
(0,34 + 0,29). Tuy nhién, d6 chénh léch khuc xa
gitra khic xa tén dw dy tinh va thuc té ctia Olsen
lai gdn 0 hon SRKT. Nhuw vay, & dd sau tién
phong binh thwdng va truc nhan cau binh
thwong thi SRKT van la mét Iwa chon tbt. O do

sau tién phong sau hodc néng va truc nhan cau
binh thwéng thi Olsen a lwa chon dung dan hon.

O Bang 3 va Biéu dd 2 cho thay, tdm quan
trong cta chiéu day thé thay tinh trong cdng thirc
tinh, d6 sau tién phong va chiéu day thé thay tinh
c6 méi lién quan nghich bién chat ché. Do d6, do
sau tién phong ndng thi thong thwéng chiéu day
thé thay tinh thworng day hon va ngwoc lai do do
sé anh hwéng dén do sau tién phong sau phau
thuat. Néu trong cong thirc ching ta chi cha y
dén do sau tién phong ma khong dé y dén chiéu
day thé thay tinh thi cong suét thé thdy tinh nhan
tao c6 thé sé cé sai sb. Theo cac nghién ciru trén
thé gidi thi chiéu day thé thay tinh tdng theo tudi
va mire d6 duc thé thay tinh, dd day thé thay tinh
tang dan dén giam do sau tién phong [5], [6], [7].
Didu nay c6 thé thdy rd nhat & nhirtng nguoi
bénh duc thé thiy tinh céng phdng, chin trdng
hay nhan nau den, do sau tién phong giam va co
thé tr& nén noéng hon binh thwdng. Trong nghién
ctru, v&i tAt ca do day thé thay tinh khac nhau &
nhitng mat c6 truc nhan cau binh thwdng, Olsen
déu cé dw doan khuc xa ton dw tét hon SRKT
b&i trong cdng thirc tinh cda Olsen ludn cd tinh
toan dy doan do sau tién phong sau méd dya trén
ca do day thé thay tinh truéc md va do day thé
thay tinh nhan tao dwgc dat trong mat nguwoi
bénh sau phau thuat.

Bang 4. Cac cdng thirc tinh céng suat TTT nhan tao va cac bién sé
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Cong Thé hé Il Thé hé I Thé hé IV
thirc tinh
congsuat | srk i SRKT | Holladay | | Hoffer Q Haigis | Holladay Il | Olsen
Ban kinh
K + + + + cong GM + +
(mm)
AL + + + + + + +
ACD T " "
LT + +
WTW " "
Tudi n
Khuc xa
™ +

C6 thé ndi tlr ndm 1949 khi Harold Ridley ché
tao ra thé thdy tinh nhan tao d4u tién va dat cho
ngwoi bénh md thé thiy tinh ngoai bao véi khuc
xa ton dw sau mé -20 diop thi cac cong thirc da
bat dau dwoc ra doi tlr cong thirc so khai nhw
SRK |, Binkhorst | [8] dén cac cong thirc thé hé I,
Il va IV. Viéc tinh todn cong suét thé thay tinh
nhan tao ngay moét chinh xac hon. Cac céng thic
thé hé IV khong chi st dung chiéu dai truc nhan
cau va khuc xa giac mac ma chd y dén nhidu
théng s6 hon: D6 sau tién phong, d day thé thay
tinh hay dwdng kinh ngang giac mac WTW (Bang
4). V&i SRK I, ngoai truc nhan cau va khuc xa
giac mac thi thay déi hang sb A theo chiéu dai truc
nhan cau: Tang A khi chiéu dai truc nhan cau ngan
va gidm A khi chiéu dai truc nhan cau tang [9]. O
cong thire thé hé 1l tinh cong suét dwa trén xac
dinh thém vi tri IOL sau mé: Cong thirc mac dinh
véi mat ngan va K det thi tién phong néng va mét
truc dai va GM cong thi tién phong sau: Hoffer Q
t6t cho mat cd AL < 22mm, Holladay | t6t nh4t cho
mat co AL tlr 24,5 dén 26mm, SRKT cho mat ¢
AL trong khoang 22 - 24,5 va > 26mm [10], [11],
[12], [13]. V6i cdng thire thé hé IV: Haigis co st
dung thém do sau tién phong, tinh toan tét nhat
cho nhitng mét c6 AL < 22mm va > 28mm [11].
Holladay Il st dung 7 théng s& nhwng khic xa
trwédc mb thwong khoéng do dwoc do thé thay tinh
duc. Chinh vi thé nén Olsen d3 tr& thanh mot cong
thire tién Igi va hivu ich. Trong nghién ctru so sanh
9 cong thire tinh céng suét thé thay tinh cda tac
gid Cooke DL (2016) cho thdy céng thirc Olsen
cho két qua dung dan nhét & tat ca cac chiéu dai
truc nhan ciu, dic biét dbi véi cong thirc duoc

tich hop trén may LENSTAR LS 900 va st dung
thong sb dd sau tién phong va do day thé thay tinh
[14]. Tac gia Shajari M nghién clru so sanh chin
cong thire tinh cdng suét thé thay tinh hién dai cho
thé thdy tinh nhan tao ba tiéu cw trén 75 mat cla
38 nguwoi bénh, MAE clia cac cong thire 1an lwot 1a
Barrett Universal 1l (0,294D), Hill-RBF (0,332D),
Olsen (0,339D), T2 (0,351D), Holladay 1 (0,381D),
Haigis (0,382D), SRK/T (0,393D), Holladay 2
(0,399D), and Hoffer Q (0,41D). Nhuw vay, cac
cong thirc 6 dw doan khuc xa ding dén nhét Ia
cbng thirc Barrett Universal Il, Hill-RBF, Olsen,
hoac T2 [15].

C6 thé néi sy ra doi clia cac cong thirc tinh
coéng suét thé thdy tinh da giup cho cac phau
thuat vién cling nhw ngwdi bénh duc thé thay tinh
rat nhiéu trong coéng cudc di tim lai anh sang da
mat. Cac cong thirc sau thwdng hoan thién va
wu viét hon cac cdng thire trwde. Thuc té nghién
clru nay cla chung téi m&i danh gia trén nhém
nguwdi bénh chiém da sb (c6 truc nhan cau binh
thwdong) vi vay trong twong lai chang téi sé
nghién ctru vé&i pham vi rong hon nhw nguwdi can
thi, vién thj Viét Nam va tinh toan trén nhiéu cong
thire hon nira.

5. Két luan

Do sau tién phong va chiéu day thé thay tinh
la hai yéu t6 quan trong trong tinh cdng suét thé
thay tinh nhan tao. Coéng thirc Olsen la sy lya
chon tbt cho tAt cd cac dd sau tién phong va
chiéu day thé thay tinh khac nhau & nhing
nguwdi bénh co truc nhan ciu binh thuwéng
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