TAP CHIi NGHIEN CPU Y HOC
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Moirc dé sét khit ctia phuc hinh so véi xoang stra soan la mét trong nhiing tiéu chi quan trong nham danh gia hiéu
qua diéutrivatiénluong chirc ndng lau dai. Nghién ctru in-vitro duroc thure hién nhdm danh gia dé sat khit cia phuc hinh
onlay duoc ché tao bang cong nghé in 3D va CAD/CAM, khao satdé sét khittai 100 diém dénh ddu &ndiphén va duong
hoan tat bang phuong phép chéng hinh ky thuét s6 (RPM) va sao chép silicone ky thuét s (SRG). Két qué nghién ctiu
cho thdy onlay duoc ché tao bang CAD/CAM c6 dé sét khit cao hon so véinhém in 3D tai héu hét cac diém, (p < 0,05).
Tuy nhién, gia tri sai Iéch khéo sét bdng RPM va SRG déu nhé hon 120 um, cé thé chap nhan duoc trén 1dm sang.

T khoa: B¢ sat khit, in 3D, CAD/CAM, RPM, SRG.

I. DAT VAN BE

Mét phuc hinh tiéu chudn khéng nhirng
phuc héi gidi phau, tai lap van dong chirc ndng
trong mdi quan hé v&i cén khép, ma phai dam
bdo chirc nang lau dai. Cac phuc hinh st trwéc
day dwoc ché tao bang k§ thuat cé nhwoc diém
nhw d6 ro ri vi ké 1&n, sy co ngét vat lieu cling
nhw két qua phu thudc vao ky thuat vién. Hién
nay, viéc ché tao phuc hinh dwa trén cong nghé
CAD/CAM hay in 3D déu dwoc chirng minh la
gidm hé vi k& so v&i ky thuat ché tao st truyén
théng.!

S&r nha khoa la liéu ly twédng béi d6 clrng
chéc twong dwong mé rang that, twong hop
sinh hoc va ddm bdo thdm my. Tuy nhién,
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nhi*ng nhuoc diém dang k& nhu do gion cao,
xam lan khi stra soan, quy trinh dan dinh phirc
tap la dong lwc dé phat trién nhivng dong vat liéu
m&i ¢ module dan héi twong tw véi md men-
nga, do bén udn co hoc va do dan héi cao, han
ché xam lan, gay v& phuc hinh.2® Vat liéu st lai
c6 mang lwdi polymer hivu co dwoc lap day béi
cac hat vb co véi ham lwvgng cao, la dong st co
dd bén udn twong dwong véi vat liéu ché tao s
dwong dai nhwng d6 dan héi cao hon zirconia
va do gion thap hon lithium disilicate, 1a huwéng
di m&i cho phuc hinh nha khoa hién tai.® Tuy
nhién, cé sy mau thuan gitra cac nghién ctru vé
d6 6n dinh, sat khit clia phuc hinh dwoc thiét ké
bang cdng nghé in 3D so v&i CAD/CAM. Mét sb
y kién cho réng, cac phuc hinh CAD/CAM thé
hién cac dac tinh co hoc vwot trdéi nhw do bén
udn, d6 khang gay va do chinh xac cao hon so
véi in 3D, tuy nhién ciing cé céng bb rang, ky
thuat CAD/CAM tao ra khodng hé vi ké & mat
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nhai |&n hon so v&i nhéom 3D, tao ra nwt gay
Xuyén tam.45

Vi vay, chung téi thyc hién nghién clru véi
muc tiéu so sanh sy sat khit cia onlay dwoc
ché tao bang cong nghé CAD/CAM vé&i in 3D
bang hai phwong phéap khéo sat sat ky thuat
chéng hinh kj thuat s6 (RPM) va kj thuat ban
sao silicone ky thuat s6 (SRG).

Il. DOl TWONG VA PHUONG PHAP

1. Déi twong

Onlay dwogc thwc hién trén typodont rang
ham 16n vinh vién dwoc ché tao bang hai
phwong phap tién ky thuat s (CAD/CAM) tir
vat liéu sir lai CERASMART 270 HT (GC, Nhat
Ban) va in 3D t& nhya in 3D Tera Harz C&B
(Graphy, Han Quéc).

Tiéu chuén Iwa chon

Cac onlay duoc thiét ké tir typodont rang cbi
I&n thir nhat ham trén bén phai dwoc stra soan
theo tiéu chuan.

Onlay dwoc ché tao phai dung theo
quy dinh cla nghién ctu: cong nghé in 3D
tr nhwa Graphy hoac CAD/CAM twr phoi

CERASMART270HT.

Tiéu chuan loai tror

- C4c onlay c6 bat ky 16i ché tao quan sat
rd rang bang mat thworng nhw bot khi, nivt gay
ho&c céc bién dang bé mat.

- Onlay khéng dat yéu cau kich thuéc, hinh
dang sau khi kiém tra so bd.

- Cac onlay bi hw héng trong qua trinh xt ly
hau ky hodc van chuyén chuyén, lwu trip.

- D@ liéu quét clia onlay sau ché tao khong
dat chét lwong hodc khdng thé thye hién so sanh
3D bang phan mém.

2. Phwong phap

Thiét ké nghién ciru: Nghién clru in-vitro tai
Vién Dao tao Rang Ham Mat, Trwdng Dai hoc
Y Ha Noi tir thang 10/2025 dén thang 04/2026.

C& mau

C& mau dwoc tinh toan bang phan mém
G*Power 3.1. Dwa trén cac nghién ctru twong
tw vé do sat khit phuc hinh, véi me y nghia
alpha = 0,05; lwc 1a 85% va chi sb hiéu ng, ky
vong d = 1,2; ¢c& mau t6i thiéu can thiét dwoc
xac dinh l1a 9 mau cho méi nhém nghién ciru.®

Quy trinh thu thap s6 liéu
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Hinh 1. Quy trinh thu thap s6 liéu. A. Stra soan, quét dau, thiét ké va ché tao onlay;
B. Po dac bang phwong phap RPM; C. Do dac biang phwong phap SRG
PREP: stra soan; DESIGN: thiét ké; CAD/CAM: ché tao bang may tién cé sw hé tro- méy tinh; 3D
PRINTED: ché tao in 3D; SCAN: quét dau ky thuat sé; ALIGNMENT: chéng hinh, RPM - Ky thuat
chéng hinh ky thuét s6; SRG - Ky thuét ban sao silicone ky thuét sé
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Quy trinh stra soan xoang onlay

Tién hanh sra soan xoang onlay chudn
(MOD) trén typodont rang 16 v&i do sdu 3 mm,
xoang hép phia bén dwoc tao véi kich thudc
2x2 mm. Pwdng hoan tat gan va xa dat cach

ranh gi¢i men-xi mang 1 mm. Toan b mat nhai
duwoc ha 1,5 mm. Budng hoan tat duoc stra
soan b vai & mat ngoai va bo xubi & mat trong.
Tét ca cac bé mat rang déu duoc bo tron, danh
boéng.

Hinh 2. Mau xoang onlay dwoc sira soan tiéu chuan sau khi dwoc quét 3D. Chu thich: B-

Phia ngoai, L - Phia trong, M - Phia gan, D
- Phia xa, CEJ - DPwong ndi men - cement

Quy trinh quét dau va thiét ké onlay

Sau khi stra soan xong, tién hanh lay dau
bang hé théng may quét ky thuat sé trong miéng
PrimeScan (Dentsply Sirona, Birc). D liéu quét
duoc xuat dudi dang stereolithography (.stl)
duwoc chuyén lén phan mém thiét ké CEREC
SW5 (Dentsply Sirona, Bic). Onlay sau khi
duoc thiét ké sé dwoc xuat dwdi dang (.stll) dé
duoc ché tao twong ng v&i hai phwong phap
(n = 9 cho mdi nhém):

Cac mau nhém in 3D tr nhwa Tera Harz C&B
(Graphy, Han Quéc) dwoc ché tao bang may in
Sonic 4k Plus 2022 XL v&i kich thwde mbi lop la
50 micron, cong suét laser 250 mW. Sau khi in,
céac onlay dwoc lam sach va say kho trong khi
Nitrogen truwéc khi qua trinh polyme hoa dién
ra bao gébm 2 chu ky kéo dai 20 phut & nhiét
dé 60°C.

Céac mau trong nhém CAD/CAM sl dung
phoi s lai CERASMART270 (GC, Nhat Ban)
duoc tién bang hé théng may Prime Mill
(Dentsply Sirona, Blrc) trong diéu kién tién

wat. Nhivng chi tiét thira duoc loai bd bang mii
khoan min.

Quy trinh quét 3D onlay sau ché tao

DPéi véi nhém thuwe hién bang phwong phap
RPM): quét lai toan bo bé méat cac onlay sau
ché tao clia nhém CAD/CAM va in 3D.

DPbi vé&i nhém thuwe hién bang phuong phap
SRG, cac onlay & ca hai nhom CAD/CAM va in
3D lan lwot s& dwoc gan vao xoang slra soan.
Céc onlay duwoc gan bang silicone cé do nhot
thdp Exacflex (GC, Nhat Ban) v&i hé théng tw
tron bang sting chuyén dung dam bao ty 1é 1:1
va loai bé bot khi v&i thdi gian tron khong qua
30 gidy, thoi gian lam viéc t6i da la 2 phat 30
giay, onlay dwoc 4n 1én cui rang bang mot dung
cu dinh vi co hoc c6 tich hop 16 xo do Iwc, duy tri
lwc &n 20 N lién tuc cho dén khi silicone trung
hop hoan toan sau 4 phut (t lUc bat dau tron)
thi nhac onlay ra khai cui rang dé lai 16'p silicone
vira trung hop. Cudi cung quét lai toan bo bé
mat xoang onlay cung vai I&p silicone.

Tét ca céac file quét s& dwoc xuat dwdi dang
stl va dwoc danh sé th tw twong (rng dé lwu
trir nhdm thwc hién chéng hinh 3D.
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Quy trinh chéng hinh

Tét ca cac di liéu quét dwoc thu thap & budc
trén dwoc thwe hién chdng hinh &nh 3D bang
phan mém Geomagic Control X (v2022.1).

Pbéi voi nhém dwoc chéng hinh bang
phuwong phap RPM, bt dau bang buwdc chdng
hinh so bd dé can chinh mé hinh thyc té véi
mé hinh tham chiéu. Sau d6 phan mém thuc
hién chéng hinh toan bo bé mét va tinh chinh sw
chéng khép nham dam béo khoéng cach téng
thé gitra hai bé mat 1a nhé nhat. Sau khi can
chinh, chon 100 diém trén bé mat mo hinh tham
chiéu (20 diém & dwong hoan tat mat ngoai; 20
diém & duwong hoan tat mét trong va 60 diém &
ndi phan) bang cach chon diém cé dinh dwoc
thiét 1ap dwa trén tinh nang tao lwdi toa dé tham
chiéu ngdu nhién cta phan mém Geomagic
Control X. Sau d6, phdn mém tw déng khoa vi tri

-

ctia 100 diém nay trén mau tham chiéu (viéc do
dac thuc hién trén cac diém cb dinh nay). Phan
mém sé tinh khodng cach va xac dinh khoang
chénh l&ch tai tivng diém. Tt ca cac phép do tai
céac diém danh dau dwong hoan tat dwoc coi la
dd sai léch ria (MG), tai bén trong long dwoc coi
la d6 sai l&ch ndi phan (IG) va gia tri trung binh
cla tat ca cac phép do duwoc xac dinh 1a do sai
léch tdng thé (OG).

Déi véi nhém duoc chdng hinh bang phwong
phap SRG, bat dau bang bwédc chdng hinh so
bd nhu RPM nhwng la vai file quét xoang onlay
c6 silicone v&i xoang slra soan ban dau. Céac
buwdc sau doé cling dwoc thye hién nhw trén.

Gia tri hiéu dung trung binh (RMS) gilra cac
onlay trong cung mét nhém la gia tri phd bién dé
danh gia do chinh xac clda onlay. Gia tri RMS
cao hon cho biét do chinh xac thap hon.

Hinh 3. Céc vi tri danh dau khao sat mirc do sat khit cia onlay so v&i xoang sira soan
A. Puong hoan tat méat ngoai: B. Puong hoan tét mét trong; C. Noi phén

Phaén tich théng ké

D lieu sau khi thu thap dwoc x& bang IBM
SPSS Statistics, v26.1(IBM Corp). D& liéu cta
cac nhém dwoc phan tich bang kiém dinh phan
phdi chuan v&i phép kiém dinh Shapiro-Wilk
Test. D@ liéu dwoc biéu dién dwéi dang trung
binh + d6 léch chuén (SD). Cé4c gia tri dwoc so

sanh gitka cac nhém bang kiém dinh Paired-
Samples T-test (Kiém dinh T c&p).
3. Pao dirc nghién clru

Cac can thiép dwoc thyc hién trén typodont,
khéng khai thac di liéu tr bénh nhan, khéng
can thiép trén ngudi hay déng vat.
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Ill. KET QUA

Bang 1. Gia tri p tir kiém dinh phan phéi chuan

CAD/CAM In 3D
Phwong phap do
0oG MG IG oG MG IG
RPM 0,619 0,064 0,222 0,119 0,382 0,499
SRG 0,363 0,199 0,148 0,582 0,097 0,06

OG- D6 sai léch téng thé; MG-P¢ sai léch ria; IG- D6 sai léch ndi phan; RPM - Ky thuat chdng hinh ky
thuat s6; SRG - Ky thuét ban sao silicone ky thuét sé

T4t ca cac chi sb OG, MG, IG do bang RPM
va SRG trén hai phuwong phap ché tao CAD/
CAM va In 3D) déu co6 gia tri p > 0,05, didu nay
chirng té cac sai léch OG, MG, IG déu tuan theo
phan phdi chuan. Trong do, chi s6 OG clia nhém
CAD/CAM khi do bang ky thuat RPM dat gia
tri p cao nhét, twong dwong véi xu hwéng div

liéu 6n dinh trong cac nghién ctru vé phuc hinh
CAD/CAM. Nguoc lai, chi s MG cGa nhém
CAD/CAM va chi sb IG ctia nhém in 3D do béng
SRG c6 gia tri gdn mirc cé y nghia théng ké (p =
0,05). Tuy van dat phan phéi chuan, nhwng cac
nhém nay c6 do bién thién di liéu cao hon so
v&i cac nhém con lai.

Bang 2 . Hé s6 bién thién (CV) cia SRG va RPM

CAD/CAM In 3D
Phwong phap do
0oG MG IG oG MG IG
RPM (%) 5,16 14,34 2,21 8,49 10,5 8,97
SRG (%) 22,3 26,62 23,48 22,46 40,77 21,92

OG- D6 sai léch téng thé; MG-P¢ sai léch ria; IG- D6 sai léch ndi phdn; RPM - Ky thuat chdng hinh ky
thuat s6; SRG - Ky thuét ban sao silicone ky thuét sé

Dwa trén ky thuat khdo sat do sat khit cla
phuc hinh, RPM c6 d6 tin cay va tinh on dinh
cao hon trong viéc do lwong do sat khit cla
phuc hinh onlay so véi SRG trén tat ca cac vi
tri khao sat. Cu thé, RPM cho thay hé sb bién
thién giao dong tr 2,21% dén 14,34%, thap hon
dang ké so v&i SRG ¢ hé sb bién thién giao
dong tir 21,92% dén 40,77%.

Dwa theo cac phwong phap ché tao phuc
hinh ky thuat RPM cho thay do bién thién thap
hon so v&i ky thuat SRG tai vi tri OG. Vi tri MG
ludn cé thién léch gitra cac mau cao nhat & ca
hai phwong phap khao sat ciing nhw ché tao
phuc hinh.

CAD/CAM ludn c6 két qua sai léch thap hon

so v&i ky thuat ché tao in 3D tai cac vj tri khao
sat cling nhw ky thuat kiém tra do sat khit cac
so sanh déu cé y nghia théng ké (p < 0,05).
Gia tri léch chuan khi phuc hinh dwoc khéo sat
bang RPM c6 dd léch chuan thap hon SRG. Tai
céc vi tri khao sat, MG 1a vi tri sat khit nhat déi
véi phuc hinh CAD/CAM duwoc khao sat bang
RPM, trong khi sai léch téng thé 1a Ién nhat khi
phuc hinh in 3D dwoc khao sat bang SRG.

IV. BAN LUAN

1. Sw kin khit ctia phuc hinh in 3D so vé&i
nhém CAD/CAM

Nghién ctu chi ra réng, phuc hinh CAD/
CAM c6 két qua sai léch thdp hon so véi in
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Ky thuat chdng hinh ky thuat sé (RPM)

Ky thuat sao chép silicone ky thuat sb (SRG)
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Biéu do6 1. Trung binh vé OG va IG dwoc ché tao bang phwong phap CAD/CAM va in 3D
dwoc do bang RPM va SRG
OG. D¢ sai léch téng thé; MG. D6 sai léch ria; IG. D6 sai léch ndi phén; RPM. Ky thuat chéng hinh
ky thuét s6; SRG. Ky thuéat ban sao silicone ky thuét s6

3D & céc vi tri va cac phép do. Sw chinh xac
clia cong nghé CAD/CAM so v&i in 3D cling da
duoc chirng minh qua céng bd gan nhéat cla
Jamila Yassine 2026).” Viéc dam bao do6 sat khit
phuc hinh v&i xoang slra soan gilp gidm nguy
co sau réng thir phat, ngan cement gan bj hoa
tan, ddm bdo strc khoé mo nha chu.® Tuy nhién,
nhirng két qua sai léch thu dwoc ti cac phép
do déu nhé hon 120 um, dwoc xem la ngudng
chap nhan duoc vé mat 1am sang, véi su thich
nghi t&i wu giao déng khoang 50 - 100 um.°
Diéu nay dan t&i sy wu tién ché tao phuc in 3D
trong ché tao phuc hinh bai tiét kiem gia thanh,
thdi gian ché tao, cling nhw khd nang chéng
gay v& cao hon.™ Tuy nhién, phuc hinh ché tao
bang CAD/CAM duwoc danh gia 1a cé hiéu suét
vuot tréi so véi nhdm in 3D, in 3D céi thién do
bén udn hon so véi CAD/CAM, nhwng su khac
biét khéng cé y nghia théng ké. -3
2. Khao sat sw kin khit phuc hinh bang RPM
va SRG

C6 nhiéu phuong phap xac dinh do sat khit
cta phuc hinh nhw kinh hién vi dién t& quét
micro CT, triple scan. Trong thiét ké nghién
ctru, chuang t6i str dung RPM va SRG. Day la

hai phwong phap don gian, d@m bao chinh xac,
khéng méat mau, han ché nhiéu do birc xa, tiét
kiém chi phi."5 Két qua cho thdy RPM cé do
sai léch thdp hon, d6 6n dinh cai thién hon so
v6i SRG, tuy nhién khéng thé khang dinh rang
RPM c6 thé thay thé cho SRG. Thuc t&, RPM
thwc hién nham khao sat sy sai léch gitra file
thiét ké (CAD) va file sau ché tao; vi vay két
qué tlr khdo sat bang RPM chi cho biét dwoc
bién dang cta vat liéu ché tao va sai s6 clia may
moc. Sai s sé phu thudc rat nhiéu vao dd chinh
xac cla hé théng may quét ciing nhw lwa chon
thuat toan chdng hinh cia phan mém. SRG
duoc thuc hién nhdm do khodng hé cement
gitra cui rang va phuc hinh nham mé phéng
khong gian ma cement chiém chd; vi vay, SRG
da bao gdm cac sai sb clia may méc, vat liéu
ché tao, cui rdng va sy anh huéng clia cac diém
vwéng thao lap. Tuy nhién, SRG c¢é sy tham gia
cla l&p vat liéu silicone trung gian, vi vay cé thé
li gidi sy bién thién cao cla SRG c6 thé xuét
phat tr d&c tinh lwu bién cda silicone, d6 co
ngdt vat liéu, sai sb quét I&p silicone méng, day
la nhwoc diém dé nhan thay ctia phwong phap
SRG so véi RPM - chi do truc tiép dd chénh
léch tr hai file chdng hinh ky thuat s6 ma khéng
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phai st dung gian tiép qua I6p silicone trung
gian.
Han ché cta nghién ctru

Nghién clru cla ching téi c6 mét sd han
ché. PAu tién, thiét k& nghién ctwu chi xac dinh
do sat khit ctia phuc hinh sau ché tao trwéc khi
gén vinh vién, chwa thé khang dinh hiéu qua
lam sang cla ky thuat ché tao CAD/CAM va in
3D thuwc té khi gan. Thi hai, viéc thuc hién trén
rang typodont chwa phan anh dwg'c maéi trwdong
miéng thwc t&, véi cac yéu té gay nhiéu dén su
kin khit ctia phuc hinh nhw cach ly v&i nwédce
bot, hwéng thao 1ap, dd ha ngam miéng. Thi
ba, viéc khao sat trén 100 diém c6 thé bd qua
cac diém hé hoac vuwdng cdm khac ngoai cac
diém khao sat. Trong twong lai, ching ti dé xuét
cac nghién clru trén miéng nham danh gia do
sat khit ctia phuc hinh dwoc ché tao bang cong
nghé in 3D va CAD/CAM sau khi gan vinh vién,
cling nhw pham vi cac diém khao sat dwoc mé
réng hon véi viéc st dung thém moét sé phuong
phap do m&i nhw microCT ho&c chdng hinh k§
thuat sd hoan toan nham giam sai sb do vat liéu
trung gian.

IV. KET LUAN

Phuc hinh onlay 1am bang s lai dwoc gia
cong bang bang cong nghé CAD/CAM c6 mirc
do sat khit cao hon so véi in 3D tai hiu hét cac
vi tri khdo sat cling nhv phwong phap khao
sat, mbi quan hé trén cé y nghia thdng ké (p
< 0,05). Céc sai léch cta phuc hinh déu chap
nhan dwoc trén 1am sang.

L&i cam on
Nhém nghién clru xin chan thanh cdm on
Vién Dao tao Rang Ham Mat, Trwdng Dai hoc
Y Ha Ngi, Cong ty GC Viét Nam, Cong Dentsply
Sirona, Cong ty Singapodent da hd trg in mau
3D trong qué trinh nghién ctvu.
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Summary

EVALUATING THE FIT OF ONLAY FABRICATED USING 3D
PRINTING AND CAD/CAM TECHNOLOGY: AN IN-VITRO STUDY

The degree of fit between the restoration and the prepared cavity is one of the important criteria
for evaluating treatment effectiveness and predicting the long-term functional efficacy of dental
restorations. An in-_vitro study was conducted to evaluate the fit of hybrid ceramic onlay restorations
fabricated using 3D printing and CAD/CAM technology. The fit was assessed at 100 points in the
pulpal wall and marginal adaptation using Reference-Point Matching (RPM) and Silicone Replica
Geomagic (SRG). The results showed that CAD/CAM-fabricated onlay restorations had a higher
fit than the 3D-printed onlay group at most points, with a statistically significant correlation (p <
0.05). However, the deviation values assessed by RPM and SRG were both less than 120 um,
which is acceptable in clinical practice. Restorations fabricated using 3D printing and CAD/CAM
both exhibit a higher risk of marginal application at the finish line compared to other locations.

Keywords: Accuracy-fit, 3D printing, CAD/CAM, RPM, SRG.
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