TAP CHIi NGHIEN ClPU Y HOC
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Huynh Céng Nhat Nam'*, Vii Thé Dwong', Ngé Ha An'
Nguyén Hoang Lam"', Tran Chi Nguyén?, Lé Birc Thinh?

'Pai hoc Y Dwoc TP. H6 Chi Minh
2Nha Khoa Nikkori, TP, H6 Chi Minh

Nghién ctru ndy danh gia do chinh xéc (gém dé ding va do chum) ctia dau ki thuét s6 clia may quét trong
miéng (I0S) trong viéc lay dédu éng tuy mang chét & céc chiéu dai khéc nhau. Thir nghiém in-vitro duoc thuc
hién trén 3 mé hinh éng tuy mang chét duoc thiét ké va in 3D v&i céc d6 séu lan luot 1a 8, 9 va 10mm. Céc
méu réng sé duoc quét bdng 10S Trios 3 va so sanh véi ban tham chiéu la méu thiét ké 3D. Hinh &nh tir méy
quét durgc chdng hinh va tinh toén dé sai biét so véi hinh dnh tham chiéu tai 3 vi tri (1/3 ¢6, 1/3 gitia va 1/3
chép) tuwong (ng véi 3 d6 sdu khéc nhau cta 6ng tuy mang chét. D6 chinh xéc cda hinh énh tir I0S gidm
dan theo chiéu dai 6ng tuy mang chét. M6 hinh éng tuy mang chét véi chiéu dai 8mm cé dé ding cao nhét &
¢é 3 phén ctia éng tuy mang chét, trong khi d6 mé hinh éng tuy mang chét c6 chiéu dai 9mm va 10mm gidm
dan dé chinh xac & phén ba chép ¢ y nghia théng ké. Khdo sét do chum gitra céc méu quét cho thdy khéng
¢6 sw chénh léch cé y nghia théng ké & chiéu dai 8, 9mm, tuy nhién tai 1/3 chép & nhém 10mm c¢é dé chum
sai léch véi nhitng nhém con lai. Chiéu dai éng tuy mang chét énh hudng dén do chinh xac cta méy quét
Trios 3, géy nguy co gidm do khit sat ctia chét chan réng thuc hién bang phuong phap CAD/CAM va éng tuy

mang chét 8mm Ia chiéu dai éng tuy mang chét khuyén nghi téi da dé dam bao dé chinh xac cua di¥ lidu quét.
T khéa: Do chinh xac, 6ng tuy mang chét, nha khoa k§ thuat s6, may quét trong miéng, CAD/CAM.
l. DAT VAN BE

Phuc héi rang da diéu tri ndi nha la mét cha
dé da dwoc danh gia va thao luan rong rai trong
céc tai lieu nha khoa. Van dé nay tr& nén phic
tap hon do phan I6n hodc toan bd clu tric
than rang dé thwc hién cac phuc hdi da bj pha
hdy do sau réng, cac phuc hinh trwéc do, chan
thwong va qua trinh chuén sira soan éng tay.
Tét ca cac rang sau khi diéu tri ty sé can cac
phuc hdi thich hop dé dat dwoc chirc nang nhai
va thdm my. Diéu tri ndi nha loai bd cac thanh
phan quan trong ctia 6ng tdy dan dén giam do
dan hdi va tdng dd gion cta cu tric md rang
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con lai do d6 can phai cé hé théng chét chan
rang thich hop.'?2

Quy trinh lam viéc ky thuat sé da va dang
phat trién manh mé trong nha khoa, va hién
nay c6 tinh ng dung cao trong phuc hdi cui gia
dac. Nhiéu ky thuat da duwoc dé xuat dé quét
long &ng tuy mang chét, bao gdbm quét tryc tiép
bang hé théng may quét trong miéng 10S va
quét gian tiép bang cach 1ay dau long bng rdi
quét diu cao su bang may I0S. Viéc danh gia
s chinh xac ctia dau ky thuat sb 1a rat quan
trong vi sy khéng chudn xac tlr buéc nay sé
gay ra cac hau qua nhw khéng khit sat trong
long 6ng tuy mang chét, phuc hinh khéng virng
on lwu gitr kém, dan dén sy that bai cta diéu
tri.>* Viéc wng dung céng nghé vi tinh trong
viéc ché tao chét chan rang 1a giai phap thay
thé don gian va nhanh chéng cho cac phuong
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phap thdong thwdng. Tuy nhién, véi phwong
phap CAD/CAM, céc vi tri gidi phau phirc tap
va nam trong géc khuét cta éng tuy mang chét
trén 1am sang la mot thach tharc dbi vai do chinh
xac clia hinh &nh dwogc ghi nhan va tai dwng béi
hé thdng 10S. M6t sb k§ thuat da dwoc bao céo
dé& phuc héi réng da diéu tri ndi nha bang chét
chan rang CAD/CAM, bao gbém cac phuwong
phap trwc tiép va gian tiép.® Tuy nhién chwa c6
nghién ctvu nao dwa ra duoc khuyén cao vé do
sau 6ng tuy mang chét cho ky thuat CAD/CAM
ddi véi mot trong cac hé thdng 10S phd bién
Trios 3. Vi thé, chung téi tién hanh nghién ctu
danh gia do chinh xac d4u ky thuat sb cia éng
tuy mang chét cé dd sau khac nhau trén mod
hinh in-vitro d& danh gia sw chinh xac cta dau
ky thuat sb khi thwe hién mot cui gid duc voi cac
dd sau 6ng tuy mang chét khac nhau.

Il. DOI TWONG VA PHUONG PHAP

Thiét ké nghién cru
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Nghién ctru in-vitro st dung thiét k& 3D va
md hinh in 3D rang c6 éng tuy mang chét rang
11 v&i cac chiéu dai 8, 9, 10mm, dwéong kinh
& cb rang 2mm, dwong kinh & chép 0,5mm.
M6 hinh 3D dwoc quét 10 1an béi may Trios 3
(3Shape, Dan Mach) va so sanh v&i ban thiét ké
3D & 1/3 cb, 1/3 gitra va 1/3 chép tai cac do sau
éng tuy mang chét 8, 9 va 10mm. Nghién ctru
danh gia do chinh xac (bao gdm do dung va do
chum) ddi v&i cac thiét bi quang hoc, tiéu chuan
ISO 5725 (Hinh 1A, B). Sau khi in 3D, céc éng
tuy mang chét dwoc thye hién 14y du bang cao
su theo quy trinh chuan st dung thanh kim loai
cb dinh cao su. Tuy nhién, két qua |4y d4u cao
su khéng dat yéu cau vé do dai so véi thiét ké
ctia 6ng va suw nguyén ven clia diu chép dau
cao su (Hinh 1C). Vi thé, ching tdi quyét dinh
khong s dung ban quét 3D dau cao su lam
nhém tham chiéu, ma s dung ban thiét ké 3D
lam nhém tham chiéu khi chéng hinh va tinh

toan dé dung.
'B mm i i‘lﬂ mm
| I 10 mm
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Hinh 1. So d6 nghién ctru (A), thiét ké 3D cla rang c6 6ng tuy mang chét (B)
va hinh quét 3D cuta dau cao su lay trén cac rang cé dng tuy mang chét dworc in 3D (C)

Quy trinh quét méd hinh é6ng tuy mang chét

M6 hinh in 3D rang c6 6ng tuy mang chét
dwoc cd dinh vao ham mau ham trén & tw thé
ham va quét béi Trios 3 theo hwéng dan tir nha
san xuét b&i chuyén gia ky thuat sb. May quét
duoc gitv & khodng cach tdm 0,5cm tr mét
nhai cung réng ham trén véi dd sang duoc diéu

chinh t6i wu. Qua trinh quét dwoc theo déi trén
hinh anh xuét ra hé théng may vi tinh va phan
mém di kém may quét.

Quy trinh chéng hinh

Coéng nghé chdng hinh anh 3D tw file STL
dwoc thue hién bang phan mém mém 3-Matic
Research (v.13, Materialise NV). Buwéc 1:
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Chap hinh theo diém, chon mot sb diém trén
hinh anh tham chiéu |4 file thiét ké 3D va cac
diém twong tng & hinh &nh khao sat 1a ban
quét bang may Trios 3 tai cac vj tri mbc tham
chiéu duwgc danh diu sén trén mé hinh 3D.
Phadn mém sé& phan tich va x& ly chdng hai
hinh anh sao cho khoang cach cla cac cap
diém nay la it nhat. Chap hinh toan bé mat:
sau khi chap hinh theo diém, phdn mém sé
tién hanh chap hinh tw déng nham dam bao
khodng cach gitra 2 bé mat Ia it nhat. Bwdc
2: sau khi chap, khodng céach gitra hai bé mét
sau khi chap duoc thé hién qua thang mau
(vung mau xanh dwong: hinh anh khao sat Ién
hon hinh anh tham chiéu, ving mau xanh 1a:
khong cé su khac biét gitra hai hinh, ving mau
dd: hinh anh khao sat nhé hon hinh dnh tham
chiéu). Bwéc 3: khoang céach trung binh cla
cac diém cau thanh long éng tuy mang chét
gitra hai di liéu scan sé dwoc tinh toan. Gia
tri chénh léch tdi thiéu, téi da, trung binh, gia
tri hiéu dung (RMS, root mean square, gia tri
thé hién sw sai khac chung gitra 2 hinh anh),
s diém chénh léch dwoc tinh toan b&i phan
mém.58

Phan tich théng ké

Phan tich théng ké dwoc thwc hién bang
phadn mém GraphPad Prism v.10 (GraphPad
Software Inc). D& liéu dwoc biéu dién dudi
dang trung binh + dd léch chuan (SD). Céc gia
tri dwoc so sanh gitra cadc nhém bang cach st
dung oneway- ANOVA va phép hau kiém Tukey

vaoigpia tri p < 0,05 dwgc xem la cé y nghia
théng ké.

ll. KET QUA

May quét trong miéng cho dé ding tét
nhéat & chiéu dai éng tuy mang chét 8mm

Khi phan tich dd dung cGa may quét ng tuy
mang chét so v&i mé hinh thiét ké 3D trén may
tinh, két qua cho thay: & 1/3 ¢, nhém 8mm thé
hién hiéu suét quét tét nhat, véi d6 1éch trung
binh va sai s6 tbng thé th&p nhat (Hinh 2A, Hinh
4A-D). Nhdm 9mm cé xu hwéng quét veot qua
gia tri thwc té va cé sai sé cao hon. Tai vi tri 1/3
gitra, twong tw nhw vi tri 1/3 ¢d, nhém 9mm c6
xu huwéng quét vwot qua gia tri thue té va co sai
s6 cao hon (Hinh 2B, Hinh 4A-D).

Tai vi tri chép, nhdm 8mm thé hién hiéu suét
quét tét nhat, véi do léch trung binh va sai sb
tdng thé th&p nhat (Hinh 2C, Hinh 4A-D). Nhém
10mm va 9mm c6 sai sb Ién hon dang ké. Dac
biét nhém 10mm cé gia tri sai léch téi da trung
binh (Max) cao nhét c6 y nghia théng ké so voi
nhém 8mm va nhém 9mm thé hién hinh anh ghi
nhan dwgc clia may quét cach xa vung choép
ctia &ng tuy mang chét. Nhin chung, cac gia tri
sai l&ch ti thiéu trung binh (Min) déu thap & ca
3 vj tri v&i 3 nhém chiéu dai (< 0,07mm). Tuy
nhién gia tri sai léch téi da trung binh (Max) kha
cao, dat biét & nhom 9, 10mm tai 1/3 chop, 1én
dén 0,3 - 0,4mm. Sai léch trung binh (Mean) va
gia tri hiéu dung (RMS) cho thay nhém 8mm cé
do dung cao nhat & tat ca cac vi tri (< 0,05mm).
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Hinh 2. Két quia chdng hinh db ding & 3 vi tri 1/3 cb (A), 1/3 giiva (B) va 1/3 chép (C)

May quét Trios 3 cho dé chum tét nhat &
chiéu dai éng tuy mang chét 8 va 9mm

Khi phan tich dd chum cia may quét éng tuy
mang chét & cac chiéu dai khac nhau, két qua
cho thay: 1/3 ¢ va 1/3 gitra ctia 3 nhém déu co
dd chum tét, cac chi sé gitra cac nhém khéng cod
khac bigt co ¥ nghiia théng ké (Hinh 3A, B, Bidu
dd 1E - H). Tuy nhién & 1/3 chép, nhém 8mm
c6 gia tri sai léch téi da trung binh (Max) cé y
nghia théng ké so v&i nhém 9 va 10mm. Trong
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do, nhém 10mm cé dd chum kém hon han so
v&i 2 nhém con lai, cho thdy may quét hoat dong
khong 6n tai vi tri chép ctia ng tuy mang chét co
chiéu dai I6n (Hinh 3C, Biéu do6 1E - H).

Nhin chung, cac gia tri sai léch téi thiéu
trung binh, téi da trung binh, sai léch trung binh
va gia tri hiéu dung RMS & ca 3 vi tri v&i 2 nhém
8, 9mm déu rat thdp (gan bang Omm). Nhém
10mm c6 tat ca cac chi sé ctia dd chum giao
déng manh, téi da lén 0,5mm & vang 1/3 chop.

10 mm

= =|

13 ch

= g

143 gicra
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Hinh 3. Két qua chdng hinh db chum & 3 vi tri 1/3 cb (A), 1/3 giiva (B) va 1/3 chép (C)
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Biéu doé 1. Két qua chéng hinh dé dung vé&i cac théng sé (A) gia tri sai léch t6i thiéu trung
binh (Min), (B) téi da trung binh (Max), (C) sai léch trung binh (Mean) va (D) gia tri hiéu dung
(RMS); Két qiia chéng hinh dé chum véi cac théng sé (E) gia tri sai léch téi thiéu trung
binh (Min), (F) téi da trung binh (Max), (G) sai léch trung binh (Mean) va (H) gia tri hiéu dung
(RMS) chum & 3 vi tri 1/3 ¢, 1/3 giira va 1/3 chép v&i 3 nhém chiéu dai 8, 9, 10mm, *p < 0,05,
**p < 0,01, ***p < 0,001, ****p < 0,0001
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IV. BAN LUAN

Day la nghién ciru d4u tién danh gia do chinh
xac cla may quét Trios 3 v&i mo hinh rang cé
bng tuy mang chét duoc thiét ké 3D. Do chinh
xac dwoc xac dinh theo 1ISO 5725-1:2023 (Bo
chinh xac - d6 dung va dé chum - cia phuong
phap va két qua do lwong, https://www.iso.org/
standard/69418.html), bao gdm dd dung voi
mot mau quét tham chiéu so véi 10 mau quét
thwe nghiém (n = 10 cap) va dd chinh xac cla
tirng cap trong 10 mau quét thwe nghiém (n =
C', = 45 cap). Quy trinh k¥ thuat s6 yéu cau
murc do chinh xac cao nhat dé thé hién wu diém
vuot troi ciia KTS so véi phwong phap truyén
thdng. St dung may quét dé l1ay dau ky thuat sd
la bwéc ban dau xac dinh sy thanh céng clia ca
quy trinh. Tuy nhién dé khit sat gitra cui gia duc
va bng tuy mang chét con &nh hwéng béi nhiéu
yéu t6 nhw do chinh xac cla viéc sbé hdéa bé
mat, thiét ké va quy trinh san xuét. Trén thuc té,
dd chinh xac clta di liéu quét chi la mot trong
nhi*ng nguyén nhan. D& giam thiéu do sai léch
ctia phuc héi sau cuing, di¥ liéu quét phai chinh
xac nhat co thé.

Ban dau ching t6i dw dinh sé s dung dir
liéu quét dau cao su dé& lam mau tham chiéu.
Tuy nhién da c6 nhirng nghién ctru chi ra rang
phuwong phap lay dau ky thuat sé cé d6 chinh
xac tét hon so véi phwong phap 14y dau truyén
théng.® Thuc té, dau cao su thiéu cu tric
vung chép va ngan hon so véi chiéu dai 6ng
tuy mang chét thuc té. Vi vay, chung téi quyét
dinh st dung mau thiét ké 3D dé lam mau tham
chiéu cho nghién ctru.

Déi vé&i rang da chiva tuy, phuc hdi truc tiép
bang chét sgi van la lwa chon phd bién, tuy nhién
trong sé trweorng hop kém theo mét chat mé than
rang l&n hodc dudi nwéu, phuc hdi gian tiép voi
chét dic va mao la diéu tri thich hop. Véi kha
nang phat trién va &ng dung cla hé thdng nha
khoa ky thuat s& néi chung va cac may 10S néi

riéng trong twong lai, viéc nghién clru va danh
gid sw anh huwéng cla cac yéu td anh hwéng
dén sy chinh xac la rat can thiét. Trong doé dac
biét chu y dén do sau va do phirc tap cta ciu
trdc bé mét vat thé dwoc scan. Trong nghién ciru
in vitro ctia A.Pinto va cdng sw (2017), viéc &rng
dung may quét 10S dé ghi lai cdu tric bé mat
long éng tuy mang chét nham tao ra mot chét
chan rang khit sat v&i gidi phau cta bng tay da
dwoc chirng td 1a khéng dang tin cay, vi van cé
gi&i han vé kha nang quét cac 6ng tly hep va
sau. Thuc ra, trong nhirng éng tly nay, tia sang
clia may quét IOS rat kho voi téi duwoc hét chiéu
dai ctia 6ng tdy, vi vay dan t&i sw sai léch trong
ban quét ky thuat sé cla long éng tay." Hau
hét cac nghién ctru dwoc bao céo déu str dung
phuwong phap ché tao gian tiép chét va cui CAD/
CAM. Mé&c du quét truc tiép khong gian éng
tdy 14 phwong phap nhanh chong va dé dang,
nhwng viéc st dung cac phwong phap gian tiép
c6 thé dworc chi dinh khi phuc hdi rang cé khéng
gian éng tay dai hodc hep. Moustapha va cong
sy da tién hanh moét nghién clru dé danh gia ky
thuat sé hoa truc tiép hay gian tiép nao tao ra
chét va cui phay c6 kha nang thich (ng tét hon. "
Quy trinh lam viéc tryc tiép hoac hoan toan ky
thuat sb véi may quét trong miéng mang lai kha
nang thich tng tét hon so véi ky thuat sb hoa
gian tiép mau waxup hodc dau cao su. Mé&c du
ky thuat sb hoa trwce tiép c6 loi thé hon kj thuat
gian tiép, nhwng déi khi cé thé khé ghi lai khong
gian 6ng tay hep trong qua trinh quét chét va cui
rang. Camera trong miéng clia hé théng CEREC
duwoc bao céo la cé thé quét chiéu dai 6ng tay
lén dén 10mm." Do d6, cac nghién clru thuwdng
thwe hién chiéu dai chuan stra soan 9 mm trwdc
khi quét. Trong truwdng hop long bng tay dai hon
10mm, viéc st dung ky thuat gian tiép dé ché
tao chét va cui CAD/CAM la thich hgp hon.'
Két qua ctia ching tdi cho thay gidi han clia hé
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thdng 10S hién tai v&i 6ng tuy mang chét & 8 -
9mm. D@ liéu phan chép bi thiéu goi y sw bu triy
trong qua trinh thuc hién phuc hinh dé cé két
qua lam sang téi wu, chét chan rang sé bi ngan
hon so véi chiéu dai ctia éng tuy mang chét co
thé khién c4u trdc rang kém virng én hon.

V&i nhitng han ché cla nghién ctu in-vitro,
nghién clru nay khéng bao gdm céac yéu tb thuc
té trén 1am sang nhu diéu kién thuc t& cta anh
sang, nwéc bot, dwong quét. Ngoai ra, trong
qua trinh in md hinh 3D, mét s6 chi tiét c6 thé
bi bién dang so v&i thiét ké ban dau. Ngoai ra,
nghién ctru hién tai st dung chiéu dai éng tuy
mang chét 8 - 10mm chiém 2/3 so véi chiéu dai
chan rang clra trung binh, trong khi thuc té co
thé gap cac tinh hudng can sira soan chiéu dai
10 - 12mm. Cac nghién ctru sau hon dé danh
gia sw chinh xac ciia may quét trong viéc lay dau
dng tuy mang chét can dwoc tién hanh. Bao gdm
viéc so sanh tryc tiép cac hé théng may quét
trong miéng khac nhau nham tim ra chiéu dai tdi
da va hé théng may tdi wu cho phuc hinh gian
tiép CAD/CAM danh cho éng tuy mang chét.

V. KET LUAN

Chiéu dai cta éng tuy mang chét sé anh
hwéng t¢i dd chinh xac cla lay dau quang hoc,
gay ra nguy co gidm do khit sat ctia phuc hinh
CAD/CAM, chiéu dai 8mm cé d6 chinh xac tbt
nhat v&i may Trio3 . Véi éng tuy mang chét c6
chiéu dai Ién hon 8mm, & vi tri cang vé phia
chép, két qua dir liéu scan ngay cang kém. Bén
canh dé, khi ldy dau éng tuy mang chét c6 chiéu
dai lén hon 8mm, cac bac si c6 thé can nhéc siv
dung céc ky thuat 1y du khac hodc cac dong
may tién tién hon d& dam bao d6 chinh xac cua
di liéu quét.

LOI CAM ON

Cam on Nha Khoa Nikkori, TP. H6 Chi Minh
da hd trg nghién ctru nay. Céac tac gia cam két
khéng xung dét lgi ich.
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Ounsi H, Ferrari M, Salameh Z. Marginal and

Summary

ACCURACY OF DIGITAL IMPRESSIONS OF DENTAL POST
AT DIFFERENT LENGTHS - AN IN-VITRO STUDY

This study evaluated the accuracy (including trueness and precision) of the intraoral scanner
(I0S) digital impressions of posts at different lengths. In-vitro testing was performed on three 3D
designed and printed dental post models with depths of 8, 9 and 10mm, respectively. The 3D printed
models were scanned using IOS Trios 3 and compared with the reference 3D design model. The
images from the scanner were superimposed and the differences from the reference image were
calculated at 3 locations (1/3 cervical, 1/3 middle 1/3 and 1/3 apical) corresponding to 3 different post
depths. The accuracy of the 10S images decreased with the length of the post. The 8mm posts had
the highest accuracy in all 3 location, while the 9 and 10mm groups had a significant decrease in
trueness in the apical third. The precision between the scans showed that there was no difference of
8 and 9mm groups, however, at the apical third in the 10mm group, the precision was different from
the others. The post length affects the accuracy of the Trios 3 scanner, causing a risk of reducing
the fit of the post made by CAD/CAM method and the 8mm lenght is the maximum recommended
implant length to ensure the accuracy of the scan data.

Keywords: Accuracy, post, digital dentistry, intraoral scanner, CAD/CAM.
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