TAP CHi NGHIEN CU’U Y HOC

DO CHINH XAC CUA HINH ANH KHUON MAT BUQC TAI DUNG
TU MAY QUET KHUON MAT - NGHIEN CU’U IN-VITRO
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Nghién ctru nay nhadm danh gié d6 chinh xéc cta hinh dnh khuén mét duoc tai dung tir may quét khuén mat,
mét céng nghé ngay cang phé bién trong linh vurc réng ham mét. Str dung mé hinh so mét nguoi duoc tai tao
bang silicone, chiing téi da thuc hién 10 lan quét bang méy quét khuén mat va 1 1én chup CBCT dé so sénh.
Sw chénh léch ctda hinh énh nghién ctru va hinh énh tham chiéu dwoc danh gié bang phuong phap chéng hinh
3D. May quét khuén mat céng nghé quang tréc Iap thé c6 kha nang tai dung hinh dnh khuén mat véi dé chinh
xéc cao & mirc 548um cho dé dung va 67um cho d6 chum, méc du mét sé ving van cé sw chénh léch dang
ké so véi hinh anh tham chiéu. Két qua cta nghién ctru nay sé cung cap théng tin quy gia cho céc chuyén gia
trong linh vire rdng ham mat va maé ra hwéng di méi cho cac g dung céng nghé trong nha khoa. Viéc ap dung

may quét khuén mat trong 1dm sang cé thé cai thién quy trinh diéu tri phuc hinh rdng thdm my va phau thuét.

T khoa: May quét khudn mét, nha khoa ky thuat s6, do chinh xac, CBCT.

I. DAT VAN BE

V&i sw phat trién ctia tng dung ky thuat sb
trong nganh rang ham mat, may quét khudn
mat tré thanh cdng cu ngay cang phé bién tiép
theo sa mau quét trong miéng. Viéc ghi nhan
théong tin di liéu khong dirng & rang va khép
can ma mé roéng dén khudén mat, vén nam trong
méi twong quan v&i ham-so. Nham do luéng
va danh gia cac chi sd nhan trc cla ving dau
va mat, cac phuwong phap trén lam sang, phap
y va trong nghién ctru khac nhau da dwoc tién
hanh. C6 nhiéu céng cu va phuwong phap do
lwong khac nhau, bao gdm do tryc tiép trén
ngudi, so nguwdi, danh gia qua anh chup thang
va nghiéng, danh gia qua phim X-quang 2D,
cac mau thach cao. Hién nay véi tién bd cla
khoa hoc, cac cong cu X-quang 3 chiéu (CT -
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computed tomography - chup cét I&n dién toan,
CBCT - Cone Beam Computed Tomography -
chup cat I&p chum tia hinh nén) va cac phuong
phap quét hinh 3D (trong miéng, ngoai mat) da
duwoc ap dung nham c6 dwoc nhivng phép do
chinh xac va tric quang nhat & ving dau mét. "2
V6i xu huéng phat trién cta khoa hoc coéng
nghé phan mém may tinh trong linh vuc phau
thuat thAdm my thi viéc ap dung may quét khuén
mat trén 1am sang ngay cang tré nén phd bién
va théng dung. N6 cung cép cho phau thuat
vién nhitng théng tin vé dic diém moé mém
khuén méat cGa bénh nhan, 1a mot yéu tb thiét
yéu can phai can nhac ki lwdng trong luc 1én ké
hoach diéu tri 4o nham dat dwoc thanh cong vé
ca twong quan xwong, khép can va thdm my
sau phau thuat.?

Gan day, cac may quét khudn mét
st dung coéng nghé phép do anh lap thé
(stereophotogrammetry) st dung hinh anh tw 2
mat phang khac nhau trong khéng gian dé tao
lap hinh &nh 3 chiéu. N6 giup tinh toan khoang

TCNCYH 188 (3) - 2025

119



TAP CHi NGHIEN CPU Y HOC

céch, dién tich bé mat va ca thé tich vat thé. Sau
khi hoan thanh qua trinh quét, thuat toan may
tinh sé& két hop anh chup dé tao thanh mé hinh
khuén mat 3 chiéu.? V&i cdng nghé tién tién va
nhiéu rng dung trong rdng ham mét nhw chinh
nha, phau thuat ham mat, may quét khuén mat
st dung cdng nghé nay ngay cang phd bién va
thay thé phim CBCT trong rang ham mat. Tuy
nhién, chwa c6 nghién ctru xac nhan do chinh
xac cha hé théng quét khudén mat. Béi véi cac
thiét bi quang hoc, tiéu chuan ISO 5725 cong
bd d6 chinh xac (accuracy) bao gdm d6 dung
(trueness) va d6 chum (precision) trong d6 dé
ding dé cap dén sy théng nhét véi cac kich
thwéc thye té cha dbi twong tham chiéu, trong
khi “dd6 chum” dé cap dén sw tap trung gitra cac
phép do riéng lé.4 Trong nghién ctru nay, chung
toi danh gia do chinh xac (d6 sai biét) cia may
quét trong miéng st dung cong nghé phép do
anh lap thé trén mé hinh phantom mé phdng
khuén mat ngudi so voi hinh anh 3 chiéu tai
dyng tir may CBCT. Nghién clru sé xac nhan
dd chinh xac thyc t& cia may quét khudn mat
tlr d6 danh gia kha nang trng dung trong rang
ham mat.

1. DOl TWONG VA PHUONG PHAP

1. Phwong phap

Nghién ctru in-vitro st dung mé hinh so mat
nguwoi dwoc dung trong gidng day gidi phau va
chan doan hinh anh véi kich thwdc that dwoc
tai tao phan da bang silicone (Hinh 1A) da dwoc
chung téi nghién ctru.® M6 hinh dwgc quét 10
lan b&i may quét khuén mét va chup CBCT 1
lan. Nghién ctu dwoc théng qua béi Hoi déng
dao duc trong Nghién ctru Y sinh Dai hoc Y
Dwoc TP. H6 Chi Minh (sb 736/HPDD- BHYD,
ngay 24/6/2024).

2. Quy trinh quét khuén mat

Chuén bj tw thé md hinh: d& dau phantom
tw thé tw nhién, mat hwong thdng vé trwéec,
duwong nbi hai dong tlr, duwdng nbi tir khée mat

to¢i dinh tai song song v&i san nha, 2 ham rang
ctia md hinh dwoc dat & 1dng mui tdi da. May
quét duwoc dé ché dd cAm tay, quy trinh quét
duwoc thy hién theo huéng dan tir nha san xuét.
May quét MetiSmile Face scanner (Shining 3D
Tech) v&i d6 phan giai 5.0 Mega Pixel, quang
trwong: 500mm, FOV 210*270mm. Hé théng
may vi tinh va phdn mém di kém may quét. May
quét duoc gilr & khodng cach tam 50cm ti bé
mat khudn mét véi d6 sang dwoc didu chinh
t6i wu, quét tr tréi qua phai, di vong hét khuén
mat, sau dé quét tr cdm lén mii qua dau, tir
dw6i tai trai lén dau qua dwdi tai phai. Qué trinh
quét dwoc theo ddi trén hinh anh xuét ra vi tinh
dam bao quét du vung mat, tai, cdm cho dén
qua hét tran, viing dau va téc khong can 14y day
da (Hinh 1B).

3. Quy trinh chup CBCT va chuyén déi file
DCOM thanh STL

Quy trinh chup st dung may CBCT Rainbow
(Dentium, Han Quéc), véi cdm bién CMOS, tiéu
diém 0,5mm, kich thuéc voxel 100 - 300um,
FOV lén dén 16x18cm cé thé chup viung mat
lén dén tran. Qua trinh chup dwoc thwc hién
theo hwéng dan cla nha san xuat véi FOV
toan bd khudén mat cia mé hinh. Tw thé dau
mé hinh dwoc diéu chinh dé gibng véi tu thé
khi quét khudén mat. File CT dwoc lwu trlr dudi
dang DCOM va dwoc chuyén déi thanh dinh
dang STL b&i phdn mém Mimics Research
(v.21,Materialise NV, Leuven) (Hinh 1C, D).

3. Quy trinh chéng hinh

Coéng nghé chdng hinh &nh 3 chiéu tw file
STL dwoc thwc hién bang phdn mém mém
3-Matic Research (v.13, Materialise NV) (Hinh
1E). Buwdc 1: Chap hinh theo diém, chon mot
s6 diém trén hinh anh tham chiéu va cac diém
twong ng & hinh anh khao sat, theo Junho
Jung (2018)¢ gébm: Gl (Glabella, diém trén gbc
mi), Ex (Exocanthion, diém goc mét ngoai trai,
phai), En (Endocanthion, diém géc méat trong
tréi, phai); Phan mém sé& phan tich va x ly
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chdng hai hinh &nh sao cho khoang céach cta
céac cap diém nay la it nhat. Chap hinh toan bé
mat: sau khi chap hinh theo diém, phdn mém
sé tién hanh chap hinh ty ddng nhdm dam bao
khodng cach gilra 2 bé mat 13 it nhat. Budc 2:
sau khi chap, khoang cach gitra hai bé mat sau
khi chap dwoc thé hién qua thang mau (vung
mau xanh dwong: hinh anh khao sat Ién hon
hinh &nh tham chiéu, viing mau xanh |&: khéng

TAP CHi NGHIEN CU’U Y HOC

c6 su khac biét gitra hai hinh, vung mau dé:
hinh anh khao sat nhd hon hinh &nh tham
chiéu). Buwéc 3: khoang cach trung binh cta
cac diém ciu thanh khudén mat gitra hai di¥ liéu
scan sé duoc tinh toan. Gia tri chénh léch tbi
thiéu, tbi da, trung binh, gia tri hiéu dung (RMS,
root mean square, gia tri thé hién sy sai khac
chung gitva 2 hinh anh), sé diém chénh léch
dwoc tinh toan bédi phan mém.”-1°

Hinh 1. A. M6 hinh so méit ngwoi & véi mé mém dwoc tao bang silicone. B. Hinh anh file
quét khuén mat dwéi dang file STL. C. Mé hinh dwoc chup CBCT & tw thé nghi vé&i quy trinh
chuan. D. File DCOM ctia CBCT dwoc chuyén thanh file STL bé mit mé mém mé phéng. E.
Cac bwéc xac dinh diém méc va chong hinh trén file STL
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4. Phan tich théng ké

Phan tich théng ké mé ta va dd thi dwoc
thwc hién bang phan mém GraphPad Prism
(v.10, GraphPad Software Inc). Két qua dwoc
biéu dién dwéi dang trung binh + d6 I&ch chuan
(SD).

Ill. KET QUA

1. Do dung ctia may quét khuén mat trén moé
hinh

Khi phan tich d6 dung ctia may quét khudén
mat so sanh v&i tinh anh tai dwng tir CBCT,
két qua cho thdy nhin chung may quét khuén
mat cho hinh anh I&én hon so v&i hinh anh tw
CBCT. Céac vung sai léch nhiéu nhat nam &
ving mdi trén, dwdi ving cam, vung duéi mat
va vung thai dwong (thé hién cac viing mau dé
trong Hinh 2A), v&i mirc do sai léch tdi thiéu la
-0,851 + 0,088mm va sai léch tbi da la 2,766
+ 0,812mm (Hinh 2C, Bang 1). Sai léch trung
binh khi tinh ca phan am (sai léch tbi thiéu) va
phan dwong (sai léch téi da) & mic 0,172

B

0,034mm. Nhin chung mirc d6 khac biét gitra
hinh anh t may quét khuén mat so sanh voi
tinh anh tai dwng tv CBCT la RMS = 0,548 *
0,088mm v&i sbé diém chénh léch gitra 2 mat
phéng cta 2 hinh anh 14 203,2 + 21,524 diém.
2. b6 chum cua may quét khuén mat trén
mo hinh

Khi phan tich d6 chum ctda may quét khuén
mat so sanh trén md hinh mé phéng, két qua
cho thdy may quét khuén mét cho hinh anh co6
do l&p lai cao. Cac vung sai léch rat it va rai rac
(thé hién cac vuing mau dé trong Hinh 2B), v&i
mirc do sai léch téi thiéu 1a -0,184 + 0,038mm
va sai léch téi da 14 0,198 + 0,063mm (Hinh 2D,
Bang 1). Sai léch trung binh khi tinh c& phan
am (sai léch tbi thiéu) va phan dwong (sai léch
tdi da) & mrc 00,001 + 0,046mm. Nhin chung
merc do khac biét gitra hinh anh tir may quét
khuén mat so sanh v&i tinh anh tai dwng tw
CBCT la RMS = 0,067 + 0,024mm v&i s6 diém
chénh léch gitra 2 mé&t phang clia 2 hinh anh 1a
230,622 + 21,282 diém.
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Hinh 2. A. Két qua chéng hinh ctia dé dang. B. Két qua chéng hinh ctia d6 chum
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Biéu do6 1. Chénh léch t6i thiéu (min), téi da (max), trung binh (mean), gia tri hiéu dung
(RMS, root mean square), sé diém chénh léch (element distribution) cia dé diing (A) va do
chum (B) + d6 léch chuéan (SD)

Bang 1. Gia tri chénh léch téi thiéu (min), téi da (max), trung binh (mean), gia tri hiéu dung
(RMS, root mean square), sé diém chénh léch (element distribution) khi phan tich dé ding
(trueness) va dé chum (precision) * dé léch chuan (SD)

. Element
R B Min Max Mean RMS s
Théng so distribution
(mm) (mm) (mm) (mm) £ oz
(so diem)
Do dung
(n=10) -0,851 £ 0,088 2,766 +0,812 0,172+0,034 0,548 +0,088 203,2 £ 21,524
D6 chum
(n = 45) -0,184 £ 0,038 0,198 +0,063 0,001 £ 0,046 0,067 +0,024 230,622 + 21,282

IV. BAN LUAN

Day 14 nghién ciu dau tién danh gia do
chinh xac ctia may quét khuén mat phd bién
véi md hinh phantom st dung I&p silicon mé
phdng da v&i tham chiéu Ia hinh anh dyng tir
CBCT. B6 chinh xac dwoc xac dinh theo ISO
5725-1:2023 (B6 chinh xac - d6 dung va do
chum - ctia phwong phap va két qua do lwdng,
https://www.iso.org/standard/69418.html), bao
gdm do dung véi mot hinh anh tham chiéu so
v&i 10 hinh anh thyc nghiém (n = 10 cap) va do
chinh xac v&i méi cap trong 10 hinh anh thuc
nghiém (n = C'°2 = 45 céap).*® Cac nghién clru
trwéc day cla chung téi da ap dung tiéu chuan

quy md mau nay cung véi quy trinh chdng hinh
da dwoc chuan hoa dé nghién clu dd chinh
xac.”1°

Do chinh xac cla quét khuén mat da dugc
chirng minh va dwoc chdp nhan dé s dung
trong nha khoa ngay nay. Nghién ctvu téng quan
cta Bohner so sanh két qua quét véi mau moé
hinh tiéu chuan va do d6 chénh léch gitra hai
mé hinh. Két qlia cho thay cac may quét co sai
biét nhé hon 2mm dwgc coi la phu hgp." Trong
do, sw sai biét cho cac may quét khuén mat &
khodng 140 - 1330um. Hau hét cac may quét
khuén mat déu bao cdo dd chinh xac khoang
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500 pm, nam trong gi¢i han chap nhan dwoc vé
mat lAm sang. Tuy nhién, hinh dang déi twong,
dd sau va tbc do quét cling nhu cong nghé
may quét dwoc str dung déu cé thé anh huéng
dén do chinh xac ctia may quét. Trong nghién
clru nay, chung téi ghi nhan dé chinh xac cua
hé théng may Metismile v&i cong nghé quang
trdc lap thé (stereophotogrammetry) & murc
0,548mm (548um) cho dd dung va 0,067mm
(67um) cho d& chum. May c6 dd chinh xac ndm
trong tiéu chuan va doé chum c6 tinh ddng nhat
cao, mac du la nghién ctru str dung mé phdng
I&p da bang silicone, két qua cho thdy may quét
khuén mat dwgc str dung cé dé chinh xac cao
va toan hoan cé thé dugc st dung trén 1am
sang.

P06 chinh xac cta hinh anh 3D duoc tao
ra tv CBCT so v&i may quét 3D la khac nhau
trong cac nghién ctru. Nghién ctru cta chung
t6i 4p dung chién lwoc phan doan nhw nghién
cru trede do voi dé chinh xac da dwoc ching
minh."2'® Hon nira, di liéu DCOM trong nghién
clru nay la tham chiéu cé sén lién quan dén
ca thong tin vé khudn c& mét khi chup bang
CBCT c¢6 quang truéng (FOV) rong lén dén
tran. T d6 khién viéc chup CBCT ¢ FOV rong
tai phong kham nén dwoc han ché dé cé duoc
bénh nhan do ma khoéng can CBCT.

Hién nay, chwa c6 nghién clru nao st dung
mo hinh mé phdng silicone dé so sanh hinh anh
3D tao béi CBCT va may quét khuén mat. Tuy
nhién, trong gi¢i han cGa nghién ctu, két qua
cho thay c6 mét sé ving con c6 sy chénh léch
cao (dbi da 2,766mm) so v&i tham chiéu cho
thay can c6 cac nghién ctu khac mé réng mod
hinh nhw do truc tiép, hodc s dung hinh anh
tham chiéu Ia CT thay vi CBCT dé& c6 do phan
giai cao. Ngoai ra, can c6 nghién clru trén lam
sang dé danh gia trong mai trudng thuc té khi
ma bénh nhan cé thé thay ddi tw thé, ctr dong,
anh hwédng b&i mau da that, vung 16ng/téc mau
den.

V. KET LUAN

May quét khuén mat cdng nghé quang trc
lap thé co kha nang tai dwng hinh anh khudn
mat md phdng bang vat liéu silione vé&i d6 chinh
xac cao & mrc 548um cho dé diung va 67um
cho d6 chum. Can c6 thém cac nghién cliru mé
réng dé cai thién do chinh xac, bao gébm viéc st
dung hinh anh tham chiéu cé dd phan giai cao
hon va thuwe hién nghién ctru 1am sang dé danh
gia hiéu qua trong moéi trudng thuc té. Két qua
cla nghién ctru nay la tién dé cho cac nghién
clru va wng dung may quét khudén mat trong
linh vuc rang ham mat, gép phan nang cao chét
lwong diéu tri phuc hinh rang thdm my, va phau
thuat. Két qua ctia nghién clru nay sé cung cap
théng tin quy gia cho cac chuyén gia trong linh
vwc rang ham mat va mé ra hwéng di méi cho
cac ng dung céng nghé trong nha khoa.
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Summary

ACCURACY OF FACIAL IMAGES RECONSTRUCTED FROM
FACIAL SCANNER - AN /N- VITRO STUDY

This study aimed to evaluate the accuracy of facial images reconstructed from facial
scanners, an increasingly popular technology in the field of maxillofacial surgery. Using a silicone-
reconstructed human craniofacial model, we performed 10 facial scanner scans and 1 CBCT scan
for comparison. The discrepancy between the study and reference images was evaluated using
a 3D superimposition method. The stereophotometric facial scanner was able to reconstruct
facial images with high accuracy at 548um for trueness and 67um for precision, although some
regions still showed significant discrepancies compared to the reference image. The result of
this study provides valuable information for professionals in the field of maxillofacial surgery
and opens new directions for technology applications in dentistry. The application of facial
scanners in clinical practice may improve the process of cosmetic and surgical restorations.

Keywords: Face scanner, digital dentistry, accuracy, CBCT.
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