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SO SANH DO TIN CAY DI DOAN VAULT
TRONG PHAU THUAT IMPLANTABLE COLLAMER LENS

TOM TAT

Dat van dé: Vault (khoang cach gitra kinh ICL va
thé thiy tinh) 1& chi sb quan trong quyét dinh sy an
toan va hiéu qua cta phau thuat ICL. Dy doan chinh
xac chi s vault trwéc phau thuat 1a yéu td then chét
dé Iwa chon kich thwéc kinh phu hop, tranh cac bién
chirng nhw duc thé thay tinh (vault thdp) hodc tang
nhan ap (vault cao).

Muc tiéu: So sanh do tin cay trong dw doan vault
sau phau thuat gitva céng thirc Nakamura-Kunimoto
(NK) va Kojima-Sasaki (KS) trén bénh nhan phau thuat
ICL V5 (EVO+) tai Bé&nh vién Mat Quéc Té Viét Nga.

Do6i twong va phwong phap nghién clru: Nghién
ctbu hdi cru trén 52 mat (26 bénh nhan) phau thuat
ICL V5 tir thang 7-9/2025. So sanh vault dy doan tr
hé théng CASIA2 theo cbng thirc NK va KS v@i vault
thuc té do dwoc tai thdi diém 1 thang sau phau thuat.
D& chinh xac dwoc danh gia qua sai sb tuyét ddi trung
binh (MAE), sai léch hé théng (Bias) va kiém dinh t
gheép cap.

Két qua: Vault thuc té trung binh |1a 646,6 + 176,9
pum. Coéng thirc NK dw doan thdp hon thuc té cé y
nghia thdng ké (Bias -131,3 pym; p=0,004). Céng thirc
KS c6 sai léch khong co y nghia théng ké (Bias -62,7
um; p=0,070). MAE cla KS (144,3 pm) thdp hon NK
(204,4 um), d0 chinh xac cai thién 29,4%. Ty Ié dat
vault ly twédng (250-750 ym): KS 87,5%, NK 81,2%.

Két luan: Cong thirc KS c6 dd chinh xac cao hon
NK trong dy doan vault sau phdu thuat ICL V5, dac
biét wu viét v&i kinh c& 12,6 mm. Khuyén nghi wu tién
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st dung cong thirc KS két hop AS-OCT CASIA2 trong
lap ké hoach phau thuat.

Twr khoa: ICL, vault, Nakamura-Kunimoto, Kojima-
Sasaki, AS-OCT, CASIA2.

SUMMARY
COMPARISON OF VAULT PREDICTION
RELIABILITY IN IMPLANTABLE COLLAMER
LENS SURGERY

Background: The vault (distance between the ICL
and the crystalline lens) is a critical parameter
determining the safety and efficacy of Implantable
Collamer Lens (ICL) surgery. Accurate preoperative
vault prediction is essential for selecting the
appropriate lens size to prevent complications such as
cataract formation (low vault) or angle-closure
glaucoma (high vault).

Objectives: To compare the reliability of the
Nakamura-Kunimoto (NK) and Kojima-Sasaki (KS)
formulas in predicting postoperative vault in patients
undergoing EVO-ICL V5 surgery at Vietnam-Russia
International Eye Hospital.

Methods: A retrospective case series study was
conducted on 52 eyes of 26 patients who underwent
EVO-ICL V5 implantation from July to September
2025. Predicted vaults calculated by the NK and KS
formulas using CASIA2 were compared with actual
achieved vaults measured at 1 month postoperatively.
Accuracy was evaluated using Mean Absolute Error
(MAE), Mean Prediction Error (Bias), and paired t-test.

Results: The mean achieved vault was 646.6 +
176.9 pm. The NK formula showed statistically
significant underestimation (Bias -131.3 ym; p=0.004).
The KS formula showed no significant difference from
actual vault (Bias -62.7 uym; p=0.070). The MAE for KS
(144.3 pupm) was lower than NK (204.4 pm),
representing a 29.4% improvement. Proportion
achieving ideal vault (250-750 pym): KS 87.5%, NK
81.2%.
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Conclusions: The KS formula demonstrated
higher accuracy than the NK formula for predicting
postoperative vault in ICL V5 surgery, particularly for
the 12.6 mm lens size. The KS formula combined with
CASIA2 AS-OCT is recommended for preoperative
surgical planning.

Keywords: [ICL, vault, Nakamura-Kunimoto,
Kojima-Sasaki, AS-OCT, CASIA2.

I. DAT VAN BE

Phidu thuat d&t kinh néi nhan phakic
Implantable Collamer Lens (ICL) ngay cang
dwgc ng dung réng rai trong diéu tri can thj
nang, dac biét & nhirng trwong hop gidc mac
qua mdng khéng da didu kién cho phau thuat
LASIK [1,2]. Uu diém ndi bat cta ICL 1a co thé
hdi phuc, khéng loai bd mé giac mac, va mang
lai chat lwong thi giac vuwot troi so véi cac
phwong phap khuc xa khac [3,4].

M6t trong nhitng yéu t6 then chét quyét dinh
s thanh céng ctia phau thuat ICL la chi sb vault
- khodng cach tr mat sau kinh ICL dén mat
trwdc thé thay tinh. Vault ly twédng nam trong
khoang 250-750 um. Vault quéa thap (<125 pm)
c6 nguy co gay duc thé thay tinh do tiép xuc trwc
tiép gitra kinh va thé thay tinh, trong khi vault qua
cao (>1000 pm) c6 thé can trd lwu thong thay
dich, dan dén tang nhan ap va doéng goc tién
phong [5,6].

Céng thire truyén thdng lwa chon kich thwéc
ICL dwa vao dwéng kinh giac mac trdng-trang
(WTW) va chiéu sau tién phong (ACD) da duoc
thay thé dan bdi cac cong thirc méi st dung
hinh anh cat I&p phan doan nhan cau trudc (AS-
OCT). Trong sb6 do6, céng thirc Nakamura-
Kunimoto (NK) va céng thirc Kojima-Sasaki (KS)
la hai cdng thirc phd bién nhét hién nay, déu trng
dung di¥ liéu tr hé théng CASIA2 (Tomey, Nhat
Ban) [7,8].

Tuy nhién, tai Viét Nam chwa cé nghién clru
nao so sanh truc tiép hai céng thirc nay trén
dong kinh EVO-ICL V5. Viéc xac dinh cong thirc
c6 do tin cady cao hon trong didu kién 1am sang
thuwe té tai Vit Nam sé giup céc phau thuat vién
t6i wu héa lwa chon kich thwéc kinh, gép phan
nang cao an toan va hiéu qua phau thuat.

Muc tiéu nghién ctru:

(1) So sanh m&c d6 dong thuan trong lya
chon kich thuwéce ICL gira cdng thire NK, KS voi
lwa chon phau thuat thuc té.

(2) Banh gia dé tin cay ctia NK va KS trong dw
doan vault tai thdi diém 1 thang sau phau thuat.

(3) Phan tich dd chinh xac theo tirng nhém
kich thuwéce ICL.

Il. DOl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Béi twong nghién cliru

Nghién ctu hdi clru trén 52 mét ctia 26 bénh
nhan dwoc phiu thuat dat kinh EVO-ICL V5 tai
Bénh vién Mat Quéc Té Viét Nga, TP. H6 Chi
Minh, trong giai doan tir thang 7 dén thang 9
nam 2025.

Tiéu chuan chon mau: Bénh nhan tudi 18-
45, dd khuc xa 6n dinh it nhat 12 thang, chiéu
sau tién phong (ACD) = 2,8 mm, mat do té bao
ndi mé giac mac = 2000 t& bao/mm?2, da duoc do
théng s6 day da bang may CASIA2 va cé di liéu
vault sau phau thuat 1 thang.

Tiéu chuan loai trir: Bénh nhan c6 bénh mét di
kém (tang nhan ap, viém mang bd dao, véng mac
bénh ly), d& phau thuat méat trwéc day, div liéu
khong day di hodc mét theo ddi trwdc 1 thang.

2.2. Phwong phap nghién ctru

Day la nghién ctru hoi clru, md ta, voi thiét ké
loat ca bénh. Cac théng sbé sinh trdc nhan cau
duoc do bang hé théng CASIA2 (Tomey, Nhat
Ban) gébm: khodng cach goéc-géc (ATA), chiéu
réng mép giac mac (ACW), khodng cach thé thiy
tinh-mé&t sau giac mac (CLR) va chiéu sau tién
phong (ACD). Tat ca phép do duoc thuc hién
b&i k¥ thuat vién dwgc dao tao chuyén biét.

Vault dwoc dy doan theo hai céng thirc:

- Céng thirc Nakamura-Kunimoto (NK): dwa
trén dir liéu ACD va ATA tir CASIA2.

- Cong thic Kojima-Sasaki (KS): str dung
thém théng s6 ACW va CLR, phan anh day du
hon d&c diém giai phau tién phong.

Vault thuc té dwoc do bang AS-OCT CASIA2
tai thoi diém 1 thang sau phau thuat, do tai trung
tam ddng t&r theo phwong phap cét ngang chuan.

2.3. Quy md mau

C& mau tdi thidu dwoc tinh theo cong thirc
wéc lwong hé sbé twong quan véi a=0,05, luc
mau 80%, r=0,5. C& méu tbi thiéu la 29 mat.
Nghién cru thu thap dwoc 52 mat, dam bao du
lwc théng ké.

2.4. Phwong phap théng ké

S6 lieu dwoc phan tich bang phadn mém
SPSS 26.0. Bién dinh lwgng trinh bay duéi dang
trung binh + dd léch chudn. So sanh vault dw
doan va thyc té st dung kiém dinh t ghép cép.
Do chinh x&c danh gia qua MAE (sai s tuyét dbi
trung binh) va biéu dé Bland-Altman véi gi¢i han
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ddng thuan 95% (95% LoA). Sy khac biét cé y
nghia théng ké khi p<0,05.

2.5. Pao dirc nghién ctru

Nghién clru dwoc Hoi ddng Pao dirc trong
Nghién ctu y sinh ctia Bénh vién Mat Quéc Té
Viét Nga chép thuan. Thoéng tin bénh nhan dworc
bao mat theo quy dinh.

ll. KET QUA NGHIEN c(rU

3.1. Dic diém chung cta mau nghién ctru

Nghién ctru gdm 52 mét cla 26 bénh nhan,
trong dé ni» chiém 92,3%. Tubi trung binh la 22,7
+ 3,9 tudi. Po can twong dwong cau trung binh I
-11,59 + 3,02 D. Pac diém sinh trdc dwoc trinh
bay trong Bang 1.

Bang 1. Bac diém nhén khéu hoc va sinh tréc
nhén cau (n=52)

Pac diém Trung binh * | Khoang gia tri
PLC

Tudi (ndm) 227+39 18 - 35
D6 cau twong | -11,59+3,02 | -6,00dén-18,75
duwong (D)
ACD (mm) 3,56 + 0,37 2,81-4,28
ATA (mm) 11,78 £0,35 11,05 - 12,55
WTW (mm) 11,65 £ 0,32 10,90 - 12,30
Mat d& no6i mo | 2.847 312 2.034-3.512
(té bao/mm?)

3.2. Phan bé kich thwéc ICL

Kich thwéc ICL 12,6 mm chiém ty 1& cao nhat
(55,8%), tiép theo 1a 12,1 mm (36,5%) va 13,2
mm (7,7%), dwoc trinh bay trong Bang 2.

Bang 2. Phéan bé kich thuéc ICL duwoc st

dung (n=52)

Kich thwéc ICL S6 mat (n) Ty 1é (%)
12,1 mm 19 36,5
12,6 mm 29 55,8
13,2 mm 4 7,7
Téng 52 100,0

3.3. Mrc d6 dong thuan Iwa chon kich
thwoce ICL

Cong thirc NK dé xuat cung kich thuwéc véi
lwa chon phdu thuat thuc té dat ty 1& 71,2%,
trong khi cong thirc KS chi dat 46,2%. Tuy nhién,
sy déng thuan vé lwa chon size khoéng ddng
nghia v&i dé chinh xac dy doan vault.

3.4. So sanh vault dw doan va vault thyc té

Trong sb 52 méat, c6 32 mét c6 day da di liéu
vault tai 1 thang sau phau thuat. Vault thuc té
trung binh la 646,6 £ 176,9 ym. Céng thirc NK
dw doan vault trung binh 515,2 + 176,0 ym, thap
hon thuc té c6 y nghta thdng ké (p=0,004). Cong
thirc KS dw doan 583,8 + 134,0 ym, sai léch so
v&i thue té khong cé vy nghia thdng ké (p=0,070).
Chi tiét trong Bang 3.
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Béng 3. So sanh vault dw doan theo céng
thire NK, KS va vault thuc té 1 thang (n=32)

. Vault Coéng thirc | Cong thirc
Chiso | 4 wcté NK KS

Vault 646,6 + 5152 + 583,8 +
trung binh 176,9 176,0 134,0
(m)
Bias (um) - -131,3 62,7
Gia tri p - 0,004* 0,070
(so v&i
thue té)
95% LoA - -394,4 dén | -326,6 dén
(um) +131,8 +201,2

* C6 y nghia théng ké (p<0,05)

3.5. Chi sé do chinh xac

MAE cua cong thirc KS (144,3 ym) thdp hon
NK (204,4 um), céi thién 29,4% vé dod chinh xac.
Ty 1&é méat dat vault ly twédng (250-750 pm) la
87,5% v&i KS va 81,2% v&i NK (Bang 4).

Béng 4. Chi sb d6 chinh xéc téng thé va theo
kich thwéc ICL

Nhom MAE (um) | MAE (um) | Cai thién
kinh -NK -KS (%)
Tbng thé 204,4 144,3 29,4%
12,1 mm 180,5 152,8 15,3%
(n=19)
12,6 mm 227,8 107,4 52,9%
(n=29)
13,2 mm 163,2 165,7 -1,5%
(n=4)
Ty 1& vault 81,2% 87,5% +6,3%
ly twédng
IV. BAN LUAN

Két qua nghién ctu cho thdy cong thirc KS
c6 d6 chinh xac cao hon NK trong dy doan vault
sau phau thuat ICL V5, phu hop véi cac nghién
ctu qudc té gan day. Wu va cong su (2024) [11]
khi so sanh 7 cbéng thirc dw doan vault trén 180
mat da két luan cong thirc KS vwot tréi hon NK
véi MAE th4p hon dang ké (134,2 ym so v6i
198,7 um). Ando va cdng s (2020) [12] cling ghi
nhan céng thirc KS c6 dd chinh xac cao hon nh&
st dung thém théng s& ACW va CLR.

Diém dang chl y trong nghién ciru nay 1a ca
hai céng thirc déu cé xu hwéng dy doan thap
hon vault thuc té (Bias am). Diéu nay cé thé gii
thich b&i d&c diém giai phau cta nguoi Viét Nam
(mat A Boéng) véi tién phong sau hon va géc
mdéng mat - thé mi c6 céu truc khac biét so voi
quan thé phwong Tay ma cac cong thirc ban dau
dworc xay dwng [13,14].

Sy wu viét ro rét cia KS & nhém kinh 12,6
mm (cai thién 52,9%) c6 thé do théng s6 ATA
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phan anh chinh xac hon vi tri dat chan kinh cta
c® kinh trung binh nay, trong khi céng thirc NK
dwa nhiéu hon vao ACD, khéng d&c hiéu cho
tirng c& kinh [8,15].

Nghién ctru clia chung t6i c6 mét sé han ché:
(1) ¢& mau con nhd (52 mat), dac biét & nhom
kinh 13,2 mm; (2) thoi gian theo d&i ngén (1
thang), chwa danh gia dwoc sy bién dong vault
dai han; (3) thiét k& hdi ctru co thé cé sai léch
chon mau. Céac nghién ctru tién clru vdi c& mau
I&n hon va thoi gian theo déi dai hon la can thiét
dé khang dinh két qua nay.

Pay la nghién ctru dau tién tai Viét Nam so
sanh truc tiép céng thirc NK va KS trén dong
kinh EVO-ICL V5 véi div liéu do tir CASIA2, dat
nén tdng quan trong cho viéc téi wu hoéa lya chon
kich thwdc kinh trong thwc hanh 1dam sang tai
Viét Nam.

V. KET LUAN

Coéng thirc Kojima-Sasaki c6 dd tin cay va
chinh xac cao hon cbng thic Nakamura-
Kunimoto trong dw doan vault sau phau thuat
EVO-ICL V5, thé hién qua MAE thap hon 29,4%
(144,3 pm so v&i 204,4 uym) va ty |é dat vault ly
twdng cao hon (87,5% so v&i 81,2%). Sy wu viét
clia KS dac biét ro rét & kich thwée kinh 12,6
mm vé&i mire céi thién 52,9%.

Khuyén nghi cac phdu thuat vién wu tién st
dung cong thirc Kojima-Sasaki két hop véi hé
thédng AS-OCT CASIA2 trong lap ké hoach phau
thuat ICL nham téi wu hoa két qua diéu tri va an
toan cho bénh nhan.
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