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TOM TAT

Pat van dé: Nha khoa ky thuat s6 dang la nen
tang quan trong trong chan doan, lap ke hoach va
diéu tri. Cong nghé quét ngoai mat 3D gilp tai tao mo
hinh bénh nhan ao toan dién, ho trg nhiéu linh vuc
nha khoa. So vdi cac phucng phap truyén thong, quét
ngoai mat 3D mang lai uu thé vé thu nhan dir liéu ba
chiéu chi tiét, quy trinh nhanh chéng va khong xam
lan. Tuy nhién, hién chua co nghlen ctu tai Vlet Nam
danh gia mot cach hé thong vé do chinh xac clia cac
phudng phép quet ngoai mat pho bién. Phuang
phap nghlen clru: Ngh|en cu’u nay dquc tién hanh
nham so sanh dd chinh xdc clia bén hé thdng may
quet ngoai mat (RAYFace Metismile, Heges, Polycam)
V@i thudc cap dién tir dugc sir dung lam tiéu chun so
sanh. Mo hinh dau ngu’dl in 3D dugc thlet ke bang
phan mém Blender va gén céc diém méc giai phau
chuan hda. Téng cdng 40 ban quét d3 dugc thu thap,
moi phudng phaB do 10 an. Nam c3p diém moc gidi
phau dugc do bang cong cu do ty dong trong phan
mém BIender Phan tich théng ké dugc thuc h|en bang
phép kiém One- -way ANOVA dé so sanh cac gia tri
trung binh, véi mic y nghia théng ké 1a p < 0.05. K&t
qua: Phan tich thdng ké cho thé’y su khac biét co y'/
nghla thong ké gilra tat cd cac phuong phap quét
ngoa| mat (RAYFace Metismile, Heges, Polycam) so
vai thudc cap dién tir ddi véi 5 cap diém méc dugc do
Iu’o’ng (ExR-ExL, EnR-EnL, Gb-N, RCH LCH, LCH- POG)
Két luan: Cac hé thong quet ngoai mat dugc thr
nghiém ‘déu 6 su khac blet cd y nghia théng ke S0 VGi
thudc cap dién t(r trong viéc do khoang cach cac diém
mdc trén md hinh dau in 3D. Mac du vay, cong nghe
quét ngoai mat 3D van la mot thanh tuu ndi bat gilp
thu nhan dir liéu ba chiéu chi tiét cho hd sd ky thuét
s6 hoan chinh clia bénh nhan.
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SUMMARY

EVALUATION OF THE ACCURACY OF FACE
SCANNING METHODS APPLIED IN DIGITAL

DENTISTRY

Background: Digital dentistry has become a
crucial foundation for enhanced diagnosis, planning,
and treatmentl. 3D facial scanning technology is a
notable achievement, allowing the reconstruction of
comprehensive virtual patient models to support
various dental applications. Compared to traditional
methods, 3D face scanning offers advantages such as
detailed three-dimensional data acquisition, fast
procedures, and non-invasivenessl. However, there is
currently no systematic and comprehensive study in
Vietnam evaluating the accuracy of popular external
facial scanning methods. Methods: This study was
conducted to compare the accuracy of four facial
scanning systems (RAYFace, Metismile, Heges,
Polycam) against a digital electronic caliper, which was
utilized as the standard for comparison. A 3D printed
human head model was designed using Blender
software and standardized anatomical landmarks were
affixed. A total of 40 facial scans were collected, with
10 measurements taken for each method. Five pairs of
anatomical landmarks were measured using the
automatic measurement tool in Blender software.
Statistical analysis employed the One-way ANOVA test
to compare mean values, with statistical significance
set at p < 0.05. Results: Statistical analysis revealed
a statistically significant difference between all facial
scanning methods (RAYFace, Metismile, Heges,
Polycam) compared to the digital caliper for all
measured landmark pairs (ExR-ExL, EnR-EnL, Gb-N,
RCH-LCH, LCH-POG). Conclusion: All tested external
facial scanning systems demonstrated a statistically
significant difference compared to the digital caliper in
measuring landmark distances on the 3D printed head
model. Nevertheless, 3D facial scanning technology
remains a prominent achievement for acquiring
detailed 3D data, contributing to a complete digital
patient record.
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I. DAT VAN DE

Trong bdi canh hdi nhap toan cau, nha khoa
dang budc vao ky nguyén s6 véi nhiéu déi mdi
mang tinh budc ngoat. Nha khoa ky thuat s6
khong chi la xu hudng ma da tré thanh nén tang
quan trong, gép phan nang cao hiéu qua chan
doan, lap ké hoach va diéu tri. Trong do6, cong
nghé quét ngoai mat 3D dugc xem la mot thanh
tuu néi bat, cho phép tai tao md hinh bénh nhan
ao toan dién, ho trg phan tich hinh thai khuon
mat, implant, chinh nha, phuc hinh, va nghién
cttu khoa hoc!2. So véi cac phuong phap truyén
thong nhu chup anh 2D v6n thiéu dir liéu chiéu
sau hay do truc ti€p béng thudc kep dé sai s6 va
mat nhiéu thgi gian, quét ngoai mat 3D mang
nhiéu vu thé vugt tréi: thu nhan dir liéu ba chiéu
chi tiét, quy trinh nhanh chdéng, khong xam lan
va cb thé tich hop véi dit liéu quét trong miéng
hoac phim CBCT, tao nén ho sa ky thuat s6 hoan
chinh®. B&n hé théng may quét ngoai mat phd
bién hién nay bao gobm RAYFace, Metismile va
Ung dung Heges, Polycam trén dién thoai thong
minh. RAYFace 1a mdy quét dé ban chuyén dung,
Ung dung cong nghé anh sang cau tric clng sau
camera d0 phan giai cao, cho phép thu nhan
toan b6 khudn mét chi trong 0,5 gidy. Uu diém
cla RAYFace la toc do nhanh & cac ving g|a|
phdu trung tdm va han ché anh hudng cla
chuyé&n ddng, song thiét bi cd kich thudc 16n va
chi phi cao. Metismile la may quét cam tay sur
dung &nh sang hdng ngoai, néi bat vdi tinh linh
hoat, kha nang ghi nhan chi tiét nhé va thao tac
thuan tién linh hoat, thiét ké cam tay cho phép
diéu chinh linh hoat gdoc quét, phu hgp vdi nhiéu
tinh hudng lam sang. Tuy nhién, do phu thudc
vao thao tac cta ngudi st dung va khoang cach
quét, dd chinh xac cta Metismile cé thé chiu anh
hudng bai diéu kién moi truGng va ky thuat thao
tac. Poncam la u‘ng dung di dong dua trén
nguyén ly quang tréc 1ap thé, tai tao md hinh 3D
tUr chudi anh chup lién tiép ghep lai. Uu thé cla
Poncam nam & chi phi thap, dé sur dung va kha
nang trién khai rong rdi trén dién thoai thong
minh, glup cong nghé quet 3D dé tiép can ;
nhugc diém 13 d6 chinh xac phu thudc nhiéu vao
anh sang va ky ndng thao tac. Heges la Ung
dung quét 3D hoat dong trén iPhone, si dung
cam bién LiDAR tich hgp san cla thiét bi. Cong
nghé nay cho phép ghi nhan dir liéu chiéu sau
trong thai gian thuc, vdi khoang cach quét téi uu
tlr 30-50 cm trong diéu kién anh sang 6n dinh.
Uu diém néi bat clia Heges 1a su’ gon nhe, tinh di
dong cao va chi phi thap, nhd tan dung phan

236

cing ¢d san cua dién thoai théng minh. Toan bd
dir liéu tir bdn hé théng déu dugc chudn hda va
xuat ra dinh dang OBJ, STL va PLY, phuc vu
phan tich va so sanh trén cac phan mém chuyén
dung. Hién chua cdé nghién ctru tai Viét Nam
danh gid mo6t cach hé thong va toan dién vé do
chinh xac clia cac phuong phap quét ngoai mat.
Vi ly do d6, nghién clru nay dugc ti€n hanh
nhdm so sanh do chinh xac cla cac may quét
ngoai mat va thudc kep dién t&r dugc sir dung
lam tiéu chuén so sanh, gop phan cung cép bang
chirng khoa hoc, s6 liéu cho viéc &ng dung réng
rai cong nghé quét ngoai mat.

I1. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

Thiét ké mo6 hinh dau ngudi in 3D va
dan di€ém médc. Nghién clru ciia ching téi thiét
k€ m6é hinh dadu ngudi in 3D bang phan mém
Blender (phién ban 4.5.2) va st dung cong nghé
in 13ng dong ndng chay két hdp véi nhua quang
tring hop dé in md hinh (Hinh 1). Cac diém méc
dugc thiét k&€ chudn hoda cé dudng kinh 1 mm,
dugc tao trén ph‘an mém Canva sau khi thiét ké
sé dugc in va gan chinh xac tai cac vi tri gidi
phau da xac dinh trudc trén bé mét md hinh dau
ngudi in 3D.

% ——
£=]

Hinh 1. Thiét k€ va in mé hinh dau nguoi 3D

Po ludng bang may quét ngoai mat 3D
va thuéc cap dién tu. Trong nghién cu nay,
ching t6i s dung thudc cap dién tir (Mitutoyo
Corp., Kawasaki, Japan) vGi do chinh xac 0,02
mm lam tiéu chudn so sanh vdi cac phuang phap
quét ngoai mat (RAYFace Metismile, Heges,
Polycam), do 5 cdp diém mdc gidi phau (ExR-
ExL, EnR-EnL, Gb-N, RCH-LCH, LCH-POG), moi
phep do dugc lap lai 10 [an.

Téng cong 40 ban quét khubn mat da dugc
thu thap va phéan tich, bao gém moi phu‘dng
phap do 10 [an. Trén mdi ban quét, 5 cdp diém
méc gidi phiu dugc do béng phan mém Blender
(phién ban 4.5.2). Quy trinh do dudc chun hda
va thuc hién nhu sau: cac diém méc dugc danh
ddu bang cach xac dinh trung diém hinh tron
trén mo6 hinh da dugc xr ly hinh anh, sau do s
dung cdéng cu do tu dong trong Blender dé hién
thi khoang cach do gitta cac cdp diém mdc.
Khoang cach do tir cac cép diém mdc theo don
vi milimet (mm) va dugc ghi nhén dé chinh xac
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dén hai chir s6 thap phan. Tat ca so liéu dugc
ghi nhan va luu trlr trong phan mém Microsoft
Excel d€ xur ly va phan tich théng ké s6 liéu.

Nhap di liéu bang Microsoft Excel va xu ly
s6 liéu bang phan mém SPSS phién ban 20.
Dung phép kiém One-way ANOVA dé so sanh
cac gia tri trung binh c6 phén phdi chudn. Su
khac biét cé y nghia thong ké p<0.05.

Il. KET QUA NGHIEN cU'U

Nghién clru da thu thap va phan tich 40 ban
quét khudon mat, bao gom 10 [an do cho moi
phuong phap quét ngoai mat. Thudc cap dién tr
dugc st dung lam tiéu chudn so sanh. Nam cap
diém mdc gidi phau dd dugc do trén phan mém
Blender va phan tich théng ké bang phép kiém
One-way ANOVA. Két qua so sanh do chinh xac
cla cac phugng phap quét ngoai mat véi thudc
cap dién tr dugc trinh bay chi tiét trong cac bang.

Bang 1: Cic phép do cdp diém méc J viing mat bang thudc cap dién ti va cdc phuong

hap quét khac
e as So sanh véi thudc cap dién tur (VC)
Piém méc Thié’t‘bi qyét biGr:z :! dté?:ggh Su dung phép One-Way ANOVA
ngoai mat chuin (mm) VCva VCva VCva VCva
RAYFace | Metismile Heges Polycam
VC 97.01 £ 0.02
RF 96.13 + 0.53
ExR-ExL MS 96.35 £ 0.90 0.02* 0.02* 0.02* 0.02*
HG 96.38 £ 0.39
PL 97.57 £ 0.24
VC 36.02 = 0.01
RF 35.05 = 0.10
EnR-EnL MS 35.22 £ 0.05 0.02%* 0.02* 0.02* 0.02*
HG 34.63 £ 0.27
PL 36.88 + 0.09

* Sai sO co y nghia thdng ké p<0.05 VC: Vernier Caliper (thudc cdp dién tir), RF: RAYFace, MS:

Metismile, HG: Heges, PL: Polycam

Phan tich thdng ké cho thay su khac biét cé y nghia théng ké so vdi thudc cap dién tir doi vai tat

ca cac hé théng quét trong ca hai phép do.

Bang 2: Cac phép do cap diém méc & vung mii bang thudc cdp dién tir va cdc phuong

hap quét khac
cros So sanh véi thudc cap dién tu (VC)
Piém méc Thiét bi quét b?nlﬂ :! ;gﬂggh Su dung phép One-Way ANOVA
ngoai mat chuin (mm) VCva VCva VCva VCva
RAYFace | Metismile | Heges Polycam
VC 17.50 £ 0.01
RF 18.35 £ 0.16
Gb-N MS 18.22 £ 0.10 0.02* 0.02* 0.02* 0.02*
HG 18.17 £ 0.23
PL 18.29 £+ 0.15

* Sai sO co y nghia thdng ké p<0.05 VC: Vernier Caliper (thudc cap dién tir), RF: RAYFace, MS:

Metismile, HG: Heges, PL: Polycam

DGi véi cdp diém mdc Gb-N, tat ca cac hé théng quét ngoai mat déu cd sai s8 cd y nghia théng

ké so vai thudc cap dién tur.

Bang 3: Cic phép do cdp diém méc J ving cam bang thudc cap dién td’ va cdc phuong

hap quét khac
o Gi4 tri trung So sanh vdj tht_rgc cap dién tr (VC)
Piém méc Thnet\l:_y! quét binh + db lach Str‘dl,lng phép !(lem One-V\(ay ANOVA _
ngoai mat chuin (;“ rh) VCva VCva VCva VCva
RAYFace | Metismile | Heges Polycam
VC 50.51 + 0.01
RF 51.77 £ 0.21
RCH-LCH MS 52.03 £ 0.12 0.02%* 0.02%* 0.02* 0.02%*
HG 51.10 + 0.39

237



VIETNAM MEDICAL JOURNAL N°3 - JANUARY - 2026

PL 51.04 + 0.26
VC 41.51 £0.01
RF 40.87 £ 0.20
LCH-POG MS 40.81 £ 0.16 0.02* 0.02* 0.02* 0.02*
HG 40.69 £ 0.41
PL 40.84 £ 0.30

* Gai s6 ¢ y nghia thong ké p<0.05 VC:
Vernier Caliper (thudc cdp dién tr), RF: RAYFace,
MS: Metismile, HG: Heges, PL: Polycam

Phan tich cho thdy su khac biét cé y nghia
thong ké doi vdi tat ca cac phép do RCH-LCH va
LCH-POG khi so sanh gilta cac may quét vdi
thudc cdp dién tu.

IV. BAN LUAN

Nghién clru nay danh gid dé chinh xac cla
cac phuong phap quét ngoai mdt, nham cung
cap bang chirng khoa hoc cho viéc ¢ng dung
cdng nghé nay. Ching t6i da so sanh két qua do
khoang cach gilta cdc diém méc giai phau trén
mo hinh in 3D dugc thu thap tir bon hé thong
quét (RAYFace, Metismile, Heges, Polycam) vdi
phép do bang thudc cdp dién tur.

K&t qua cula ching toi cho thdy rang, xét vé
mat thong k&, tat cd cac phuong phap quét
ngoai mat déu cé su khac biét coé y nghia thong
ké so vdi thudc cdp dién tir ¢ tat ca cac cap
diém mdc da dugdc do ludng (ExR-ExL, EnR-EnL,
Gb-N, RCH-LCH, LCH-POG). Su khac biét nay cd
thé dudc giadi thich do thudc cdp dién tr (d6
chinh xac 0.02 mm) dai dién cho phép do vat ly
truc ti€p, trong khi cac phép do tir ban quét 3D
dugc thuc hién gian ti€p trén phan mém, phu
thudc vao do chinh xac cta qua trinh quét va tai
tao mo hinh.

DPanh gid d6 chinh xac cla cac hé théng quét
ngoai mat 3D la mot chi dé nghién clu quan
trong. Cac nghién cliu nay thudng dinh lugng do
ddng (trueness) va do chum (precision) cla cac
thiét bi. Nghién c(fu cua Nuytens va cOng su
(2025) la nghién ciu in vitro, danh gia do chinh
Xac ctia may quét cam tay (Metismile), may quét
dé& ban (RAYFace v2.0) va Ung dung di dong
(Heges) trén mo hinh, s dung thudc cap ky
thudt s6 lam tiéu chudn. K& qua cho thdy
Metismile (thiét bi cAm tay) thé hién dé ding cao
nhat va do chum cao nhat *. Nghién clu cua
ching toi két ludn ca ba hé thong déu cé doé
chinh xac 1am sang chap nhan dugc (< 0.6 mm)
va co thé (ng dung thiét 18p bénh nhan 3ao.
Nghién clru clia chdng t6i cling bao gom
RAYFace, Metismile va Heges, va mac du cho
thdy su khac biét théng ké vdi thudc cap, két
qua cua Nuytens va cdng su cho thdy sai sO
tuyét doi cla cac thiét bi nay la tuang doi nhd 4.
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Nghién clfu cla Bor va céng su (2025) danh gia
MetiSmile, so sanh vdi Revopoint Miraco Plus va
Ung dung Qlone Dental °. Két qua cho thay do
ddng cua MetiSmile va Revopoint Miraco Plus cé
két qua tuong duaong, véi db Iéch dudi 0.5 mm.
MS ciing c6 d6 chum cao nhat. Két qua nay cung
¢ vi thé cua MetiSmile la mot thi€t bi chuyén
dung, linh hoat, c6 d6 chinh xac cao va phu hgp
cho ch&n doan va lap ké hoach diéu tri. Nghién
cru cua Seifert va cong su (2024) la mot nghién
cttu 1dm sang, so sanh d6 chinh xac cta ba Ung
dung dién thoai thong minh (EM3D, Polycam,
ScandyPro) trén iPhone 14 Pro (si dung cong
nghé LiDAR) vdi hé théng c6 dinh 3DMD (dugc
coi la tiéu chudn vang) ©. K&t qua cho thay cac
Ung dung di dong cé bién do sai léch trong
khoang 1.46 mm (EM3D) dén 1.66 mm
(Polycam). Nghién cru nay va nghién ctru cla
ching t6i déu danh gida ng dung Polycam.
Seifert va cdng su’ két luan rang cac hé thdng
quét dua trén dién thoai thong minh, tan dung
LiDAR, c6 thé tao ra cac ban quét 3D khudn mat
c6 lién quan dén 1am sang va cé thé la mot giai
phap thay thé kha thi & nhitng ngi nguén luc han
ché.

Trong gidi han cda nghién ctu nay, dGi vai 5
cép diém mdc dudc do (ExR-ExL, EnR-EnL, Gb-
N, RCH-LCH, LCH-POG), cé su khéc biét cd vy
nghia thong ké gilra tat ca cac may quét so Vdi
thudc cdp. P& khdng dinh cadc may quét ngoai
mat nay cd chinh xac hay khoéng, can cé thém
nhiéu nghién cltu khac danh gia nhiéu diém madc
han, theo cac chiéu khong gian khac nhau. Tuy
nhién, cac hé thdng quét ngoai mat van mang lai
uu diém vugt trdi so véi phuang phap truyén
thong nhu: kha nang tich hgp dir liéu quét trong
miéng ho&c phim CBCT dé tao hd sa ky thuét s6
hoan chinh, va cung cdp dif liéu ba chiéu chi tiét
cho nhiéu muc dich 1dam sang khac nhau.

V. KET LUAN

Nghién cltu da danh gid do chinh xac cua
b6n phuong phdp quét ngoai mit phd bién
(RAYFace, Metismile, Heges, Polycam) so vdi
thude cdp dién t trén mo hinh dau in 3D. Phan
tich théng k& bang phép kiém One-way ANOVA
cho thay tat ca cac hé thdng quét ngoai mat déu
c6 su khac biét co y nghia théng ké so vai thudc
cap dién t, khi thuc hién cac phép do khoang
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cach gilta 5 cdp diém mdc giai phau (ExR-ExL,
EnR-EnL, Gb-N, RCH-LCH, LCH-POG). Mac du cé
su khac biét véi thudc cdp, cong nghé quét
ngoai mat van la mot thanh tuu quan trong,
cung cap kha nang thu nhan dir liéu ba chiéu chi
tiét, nhanh chdéng va khong xam 1an, tao ra ho
sd ky thuat s toan dién cho bénh nhan. Nghién
cru nay cung cap _béng chlmg khoa hoc va so
liéu ban dau dé hd trg viéc ing dung rong rii
hon cong nghé quét ngoai mat trong nha khoa
ky thuat so tai Viét Nam.
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XAC PINH GIA TRI SO DUNG VA PANH GIA PO TUONG PONG
CAC XET NGHIEM PINH LUQ'NG MEN GAN AST, ALT, GGT
BANG PHUONG PHAP PONG HOC ENZYME TREN HAI HE THONG
MAY ADVIA 1800 VA COBAS C702 TAI BENH VIEN CHO' RAY

TOM TAT

Muc tiéu: Cac xét nghiém men gan (AST, ALT,
GGT) rat quan trong trong chan doan bénh Iy gan
mat. Nghién ctru nay nhdm hai muc tiéu: (1) Xac dinh
cac gia tri st dung (d6 chum, do dung, khoang tuyén
tinh, gigi han dinh lugng) va danh gia mdc chat lugng
Sigma cla cac xét nghiém AST, ALT, GGT trén hai hé
thong mdy Advia 1800 va Cobas c702 tai Bénh vién
Chg Ray; (2) banh gia dé tuong dong clia cac xét
nghiém nay gilta hai hé th6ng may. D6i tugng va
phudong phap: Thiét ké nghién ciru mo ta cadt ngang.
Céc gid tri s dung dugc xac nhan theo huéng dan
cla CLSI: EP15A3 (d0 chum, d6 dung), EP06 (khoang
tuyén tinh), va EP17A (gldl han dinh lugng). Tiéu
chuén chap nhan dua trén Sai sb tdng cho phép (TEa)
tlr ngudn bién thién sinh hoc (Westgard). So sanh
tuong doéng dugc thuc hién trén 40 mau bénh nhan.
K&t qua: Ca hai hé thong déu dat yéu cau vé do
chum (CV < 0.33 TEa) va do dung (Bias < 0.5 TEa).
Khoang tuyén tinh dat yéu cau ($R”2 > 0.99%). Vé
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giéi han dinh luogng (LoQ), may Advia 1800 khong dat
tai nguBng 3 U/L cho ca 3 xét nghiém. May Cobas
702 dat LoQ cho ALT va GGT, nhung khoéng dat cho
AST tai ngLIdng 5 U/L. Tat ca cac xét nghiém déu c6
Sai s6 tdng (TE) < TEa va dat mdc chat lugng Sigma
> 3, trong d6 Cobas c702 (Sigma 4.82 - 9.87) cd hiéu
nang cao hon Advia 1800 (Sigma 3.64 - 8.54). Phan
tich so sanh tugng dong cho thdy hai hé thng may
khong tugng dong 6 ndng do quyét dinh 1am sang (TE
> TEa). Két luan: Mdc du cac phudng phap xét
nghlem AST, ALT, GGT trén ca hai hé thong Advia
1800 va Cobas ¢702 déu dat gia tri su dung va chap
nhan vé mat chat lugng dé chan doan Iam sang,
nhung hai hé théng may nay khong tuong dong va
khdng thé st dung thay thé& cho nhau trong theo dbi
bénh nhan.

T khoa: AST, ALT, GGT, xac dinh gia tri st
dung, tuong dong, Advia 1800, Cobas c702, Sigma.

SUMMARY
VERIFICATION OF USE VALUE AND
COMPARABILITY ASSESSMENT OF LIVER
ENZYME (AST, ALT, GGT) QUANTITATIVE
ASSAYS BY KINETIC METHOD ON TWO
SYSTEMS, ADVIA 1800 AND COBAS C702,
AT CHO RAY HOSPITAL
Objective: Liver enzyme assays (AST, ALT, GGT)
are critical for diagnosing liver diseases. This study
aimed to (1) Verify the performance characteristics
(precision, bias, linearity, limit of quantitation) and
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