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KY THUAT LAY DAU PHUC HINH RANG THAO LAP TRONG
KY NGUYEN SO

Vian Hong Phuong’, Pham Nguyen Quan, Trinh Minh Tri
Truong Pai hoc Quoc té Hong Bang

TOM TAT

Pt vin deé: Cong ngh¢ s6 dang tao ra nhitng thay doi quan trong trong nha khoa, dac biét la phuc
hinh rang thdao lap Phuong phdp ldy dau truyén thong van dwge sir dung phé bién nhwng cé nhiéu
han ché nhi sai so tich lily, phu thugc vao tay nghé bdc si va gdy khé chiu cho bénh nhan. Sy ra doi
ciia kjj thudt ldy déu ky thudt so bang mdy quét trong mieng (10S) mang dén nhiéu cdi tién, givip ndng
cao do chinh xac, rut ngdn thoi gian diéu tri va cdi thién trdi nghiém ciia bénh nhan. Phirong phap
nghién cuu: To ong quan tdi liéu nham ddanh gid @ chinh xdc ciia 10S so véi ky thudgt lay ddu truyén
thong. Két qua: 10S cho thdy d¢ chinh xdc cao hon so véi phwong phdp lay dadu truyén thong trong
cdc trwong hop mat rang loai LI/IV (phan logi Kennedy). Tuy nhién, & mat rang loai I/II, dg chinh
xdc cia 10S giam dan khi khoang mdt ring dai hon. Déc biét, trong mdt rang toan ham, 10S con han
ché khi ghi nhdn mé mém va vung di dong Két lugn: 10S dang tlep tuc phat trién gitip t6i wu héa quy
trinh phuc hinh, cd nhan héa diéu tri va dan thay thé ldy ddu truyén thong trong phuc hinh rang thdo
ldp, gop phan hién dai héa nha khoa phuc hoi.

Tir khoa: lay ddu ky thudt s6, mdy quét trong miéng, phuc hinh rang théo ldp ban phan, phuc hinh
rdng théo ldp toan phan

REMOVABLE PROSTHODONTIC IMPRESSION TECHNIQUES
IN THE DIGITAL ERA

Van Hong Phuong, Pham Nguyen Quan, Trinh Minh Tri

ABSTRACT

Background: Digital technology is driving significant changes in dentistry, particularly in removable
prosthodontics. Traditional impression techniques remain widely used but have several limitations,
including cumulative errors, operator dependency, and patient discomfort. The introduction of
intraoral scanning (10S) as a digital impression technique brings several advancements, enhancing
accuracy, reducing treatment time, and improving the patient experience. Research methods: This
study was conducted as a literature review, focusing on the accuracy of 10S compared to traditional
impression techniques. Results: IOS demonstrates higher accuracy than traditional impression
methods in partially edentulous cases classified as Kennedy Class Il or IV. However, in Kennedy
Class Il cases, its accuracy decreases as the edentulous span lengthens. Particularly in fully
edentulous cases, 10S still faces limitations in capturing soft tissue dynamics and displaceable
tissues. Conclusion: I0S continues to evolve, optimizing prosthetic workflows, personalizing
treatment, and gradually replacing traditional impression techniques in removable prosthodontics,
contributing to the modernization of restorative dentistry.

Keywords: digital impression, intraoral scanner, removable partial denture, complete denture
1. PAT VAN PE

Nhitng nim gan day, sy phat trién cua cong nghé k¥ thuat s di thay d6i dang ké nhiéu linh vuc,
trong d6 c6 nha khoa. Phuyc hinh ring thao lap - mgt giai phdp dicu tri cho bénh nhan mat rdng toan
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b6 hodc mot phan - khong nam ngoai xu hudng nay. Trudc day, cac ki thuat 1dy dau truyén thng
duoc st dung rong rai, dua vao cac vat li¢u nhu alginate, silicone va cac quy trinh ché tac thu cong.
Tuy nhién, phuong phap nay ton tai nhiéu han ché, bao gém su kho chiu cho bénh nhan, phu thude
vao k¥ ning cta bac si raing ham mit va ky thuat vién, cling nhu nguy co sai s6 trong viéc tai hién
cac chi tiét giai phau phirc tap [1].

Su ra doi cua may quet trong miéng (Intraoral Scanner - I0S) da m¢ ra mot ky nguyén moi trong
nganh phuc hinh rang n6i chung va phyc hinh rang thao lap noi riéng. Vo1 kha nang ghi nhén hinh
anh ba chiéu chinh xéac, IOS dan thay thé nhu cau st dung vat liéu lay déu truyén thong, mang lai trai
nghiém thodi mai hon cho bénh nhén. Dong thoi, dit liéu ki thuat s6 tir I0S gitp tdi wu hoa quy trinh
thiét ké va ché tac phuc hinh thong qua hé thong CAD/CAM (Computer-Aided Design/Computer-
Aided Manufacturing) va in 3D (three dimensions), giiip tang tinh hiéu qua va d6 chinh xac trong
dieu tri [2].

Mic du ¢6 nhiéu loi ich, viéc ing dung IOS trong phuc hinh ring théo lap vAn con ton tai nhimng han
ché k¥ thuat, dic biét khi Gmg dung trén cac cung ham c6 khoang mat rang dai. Cac nghién ctru cho
thdy rang do chinh xac ctia may quét trén cac bé mat phang, khong co dic diém giai phau rd rang hay
cac vung niém mac di dong, khong c6 cu tric nang d& cing nhu mé xwong (ving vom khéu céi,
ngach hanh lang, khau cai mém, tam giac hau ham hodc san miéng,...) c6 thé bi han ché. Ngoai ra,
cac nha nghién ctru cling thdy rang d6 chinh xac ctia may quét trong miéng con phu thudc vao nhidu
yéu t6 nhu chat luong ctia may quét, kich thuée dau quét, quy trinh quét,... Do d6, viéc cai thién chat
luong quét bang cach st dung cac diém mdc nhan tao (marker) hay ap dung chién lugc quét ti uu 1a
nhiing huéng nghién ctru can dugc quan tam [3].

Trong bdi canh d6, bai bao nay tap trung vao céac tién bo trong k¥ thuat phuc hinh ring thao lap voi
su hd tro ctia cong nghé s6, dic biét 1a danh gia loi ich, thach thirc va trién vong ciia viéc tng dung
may quét trong miéng trong thuc tién 1am sang. Qua dé, bai viét khong chi cung cip céi nhin toan
dién vé cac ing dung hién tai ma con goi md nhimg hudng di tiém ning cho nghién ctru va phat trién
trong tuong lai.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Nghién ctru nay duoc thuc hién dudi hinh thic tong quan tai liéu, nham tong hop va phan tich cac
nghién ctru lién quan dén tmg dung cong ngh¢ quet trong miéng (I0S) trong phuc hinh réng thao lap.
Cu thé dbi twong nghién ctru bao gom:

« Cac nghién clru in vivo va in vitro danhh gia d6 chinh xac ciia 10S trong viéc 1dy dau ham
mat rang.

o Céac yéu td anh huong dén d6 chinh xac ciia IOS va céc giai phap k¥ thuat duoc dé xuat nham nang
cao chat luong dit liéu quét.

2.2. Phuwong phap nghién ctru

Nghién ciru st dung phuong phép tong quan tai liéu nham thu thap, phan tich va hé thong hod dit lidu
tir cac nguon tai liéu khoa hoc dang tin cay.

o Chién luoc tim kiém tai liéu: Tai liéu duoc tim kiém trén cac co sd dit liéu PubMed, Scopus, Web
of Science, Google Scholar va cac tap chi chuyén nganh, st dung tir khoa lién quan den chu dé nghién
ctru. Loc tai liéu theo tiéu chi thoi gian (10 ndm gan day) va ngon ngit (tiéng Anh, tiéng Viét).

e Tiéu chi lya chon tai li€u: Lya chon céc tai li¢u c6 ndi dung phu hop véi1 muc tiéu nghién ctu, co
do tin cay cao, uu tién cac nghién ctru thyc nghiém va tong quan hé thong.

e Tiéu chi loai tru: Loai trir cac tai li€u trung lap, bai bdo khong c6 dir liéu cu thé, khong dap ung
tiéu chi ve d6 tin cdy hoac khong lién quan dén chu dé nghién ctru.

« Phan tich va tong hop dir liéu: Tai liéu duoc phén tich dinh tinh, hé thong hoa theo cac chu dé
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chinh phuc vu cho téng quan va thao luan, véi muc tiéu:

o So sanh do chinh xac giira phuong phap 13y dau truyén thdng va I0S trong phuc hinh thao lap.
« Danh gia do chinh xac cua IOS trén ham mét ring va cac yéu t6 anh hudng.

Bang cach tong hop va so sanh dit liéu tir cac nghién ctru thu thap duoc, bai bao mong mudn:

o Dua ra cai nhin tong quan vé hiéu qua va tiém ning tmg dung ciia IOS trong phuc hinh ring théo lap.

e Xac dinh cac han ché cua ky thuat va dé xuat huéng cai tién trong twong lai.

3. TONG QUAN VE KY THUAT THU'C HIEN PHUC HINH RANG THAO LAP

Phyc hinh rang thao lap 1a mét trong nhirng giai phap phuc hoi chirc nang an nhai, thAim my va giao
tiép cho bénh nhan mat ring toan bo hodc ban phan. Véi su phat trién khong ngung cua cong nghé
nha khoa, dic biét 1a ky thuat s, quy trinh thuc hién phyc hinh théo lip ciing da c6 nhiéu thay ddi
dang ké, nang cao hiéu qua diéu tri va trai nghiém ctia bénh nhén.

3.1. Phuong phap truyen thong
Theo phuong phap truyén théng, quy trinh thuc hién phuc hinh ring thao lip dugc tién hanh qua ba
budce co ban nhu sau:

(1) LAy d4au ham bang vt liéu truyén thong: Str dung khay iy dau cing voi cac vat liéu lay dau
dan hoi nhu alginate hodc silicone dé ghi lai cac cu tric giai phiu cua cung ham va m6é mém. Ky
thuat nay phu thudc rat nhiéu vao dic tinh ctia vat liéu, doi héi su lya chon phu hop ciing nhu su khéo
1é0 trong pha tron va thao tac lay dau dé dam bao tdi vu tinh chat cia vat liéu. Cho dén nay, chua co
loai vat liéu 1ay d4u nao 1 t6i wu cho tat ca cac truong hop 1am sang. Viéc lwa chon loai vat liéu trong
ky thuét 14y du truyén théng thuong phu thude vao kinh nghiém, quan diém va sé thich ¢4 nhan
mang tinh chii quan cta nguoi thue hién. Do d6, néu khong c6 sy hiéu biét thau ddo vé dic tinh cua
cac loai vat lidu thi két qua 1ay dau c6 thé bi sai 1éch, anh huong dén chit lwong phuc hinh.

(2) Do mAiu ham va thiét ké nén ham gia: Dau d3 lay dugc st dung dé tao mau ham thach cao, cung
cap nén tang cho viéc ché tac phuc hinh. K§ thuat vién sau do sir dung sap hodc cac vat liéu tuong tu
dé thiét ké nén ham gia dam bao su nang dd, virg 6n va luwu giit cua phuc hinh.

(3) Hoan thién, thir va lz"lp phuc hinh: Phyc hinh sau khi ché tac duoc thir truc tiép trén miéng bénh
nhan. Sau cac budc chinh stra can thiét, phuc hinh duogc hoér} thién bang cach sir dung cac vat li¢u
phu hop, ddm bao dap tmg ca chirc nang an nhai lan yéu t6 tham my.

Méc du da dugc sur dung rong rai va co lich sir 1au do1, phuong phap nay Van boc 16 nhiéu han ché
dang ké, nhu phy thudc 16n vao tay nghé ciia nguoi thuc ‘hién, dé xay ra sai sd tich luy qua céc giai
doan, gay cam giac kho chiu cho bénh nhan va thuong mat nhiéu thoi gian dé hoan thién [4].

3.2. Phwong phap ung dung cong nghé s0
Cong nghe ky thuét so, ddc biét la may quet trong miéng (I0S) mang den mot cudc cach mang trong
quy trinh thye hién phuc hinh thao lip, véi hai budc quan trong duge ti wu hoa:

(1) Lay déu k§ thuét s6: IOS cho phép ghi lai chi tiét cAu triic ham va mo mém théng qua cong nghé
quét ba chiéu (3D), loai bo hoan toan sy phu thudc vao vat liéu ldy dau truyén thong. Quy trinh quét
dién ra nhanh chong, khong chi giam bét cam giac kho chiu cho bénh nhan ma con dam bao do chinh
xac vuot trdi [2].

(2) Thiét ké va ché tac: Ham gia duoc thiét ké bang phan mém CAD/CAM (Computer-Aided
Design/Computer-Aided Manufacturing): Dit liéu quét dugc chuyén tryc tiép vao phan mém thlet ké

¢6 su hd tro ctia may tinh, gitp tao ra mé hinh ham gia véi d6 chinh xac cao, phtl hop véi cau tric
giai phau riéng cua ting bénh nhan; sau do, phuc hinh s€ dugc ché tac bang cong nghé in 3D hodc
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CNC (Computer Numerical Control). Nén ham gia dugc ché tao tir vét lidu chat lugng cao thong qua
may in 3D hodc cong nghé gia cong CNC, dam bao d6 chinh xac va dong nhét trong san pham cubi
cung [5].

(3) Thir va hoan thién phuc hinh: Sau khi phuc hinh dugc ché tac bang cong nghé s, tién hanh thu
phuc hinh trén mi¢ng bénh nhan dé kiém tra do khit sat, sy hai hoa khép can, tinh thAm my va chuc
nang. Cac sai 1éch nho dugc diéu chinh truc tiép trén phuc hinh hodc thuc hién chinh stra béng ph'?ln
mém thiét ké. Sau khi hoan thién, phuc hinh dwoc danh bong, hudng dan cach sir dung va bao quan
trude khi giao ham cho bénh nhan.

Cong ngh¢ ky thuat s6 mang lai nhleu ru diém dang ké trong phuc hinh rang thao lap, giup rat
ngan thoi gian diéu tri va giam s 1an chinh sta, tir d6 toi uu hoa quy trinh diéu tri. Dac biét,
cong nghé nay cai thién do chinh xac trong viéc ghi lai chi tiét c4u trac giai phiu cua ham, dam
bao chat luong cta phuc hinh ca vé chtrc ning 13n thAim m§y. Bén canh do, viéc sir dung cac cong
nghé sb mang dén trai nghiém thoai mai hon cho bénh nhan, giam thiéu cam giac kho chiu trong
subt qua trinh thyc hién.

Cdc kj thudt tién tién ho tro ldy déau kj thudt sé bang may quét trong miéng (10S):

(1) St dung diém mdc nhén tao (marker): Cac marker nhu nhua resin, muc v&, hodc vat liéu dé
nhan dién duoc dat tai cac ving khé quét, chang han nhu vom khau cai hoic séng ham mét ring,
nham cai thién do chinh xac. Nhitng marker nay glup t6i wu hoa qua trinh ghép hinh anh quét, giam
thiéu sai s6 & nhitng khu vuc khéng c6 dic diém giai phau rd rang [6].

(2) Tich hop tri tué nhan tao (AI - Artificial Intelligence): Al dugc (mg dung dé phan tich dit liéu
quét, tu dong phét hién va dicu chinh sai 1&€ch, dong thoi dé xuat phuong an phuc hinh t6i wu, nang
cao hi¢u qua dicu tri.

(3) Két hop voi cong nghé khac: May quét trong miéng co thé duoc tich hop véi cac thiét bi nhu
CBCT (Cone Beam Computed Tomography - Chup cit 16p chum tia hinh n6n) dé tao ra hinh anh 3D
toan dién vé cau tric ham. Bén canh do, cdng ngh¢ thuc té 40 tang cuong (AR - Augmented Reality)
gitp bac si ring ham mit va bénh nhan dé dang hinh dung va hiéu rd hon vé két qua diéu tri, mang
lai su truc quan va chinh x4c trong qua trinh diéu tri.

Trién vong tng dung cong nghé s trong phuc hinh rang thao lip htra hen mang dén nhing budc dot
pha trong tuong lai. Cac may quet s€ dugc cai tién voi dau quét nho hon va do nhay cao hon, giap
tiép can nhitng ving khé quét. Dong thoi, viéc phat trién cac thuat toan ghép hinh anh tién tién s& cho
phép quét toan dién ma khong can sir dung marker nhan tao, tang tinh tién lgi va hiéu qua. Cac vat
liéu tuong hop sinh hoc ciing dang dugc nghién ciru dé c6 thé ché tic ham gia tir cong nghé in 3D,
gitp giam nguy co kich ung va tang sy thoai mai cho bénh nhan. Ky thuat phyc hinh rang thao lap
trong ky nguyén s6 khong chi mang lai sy cai thién rd rét vé chat lu’orng phuc hinh ma con néng cao
trai nghiém diéu tri cia bénh nhan. Dé dat dugc nhiing loi ich nay, viée t1ep tuc nghién ctru va trién
khai rong rii cong nghé sd trong thyc tién 1am sang 1a diéu vo clng can thiét [2].

3.3. Tong quan vé ky thuit ldy ddu ky thuit sé bang may quét trong miéng (10S)

Vao nhiing nam 1980, cic thiét bi quét trong miéng (I0S) ra doi va ngay cang duoc cai tién, mang
lai d6 chinh xac cao hon, thoi gian quet nhanh hon va tang cuong sy thoai mai cho ca bénh nhan va
bac si 1am sang. IOS hién 1a mot giai phap dang tin cdy gop phan trong viéc ché tac cac phuc hinh c6
dinh don 1¢ hodc ciu ring ngan voi d6 chinh xac va thoi gian thyc hién trong duong, tham chi vuot
troi so voi phuong phép liy dau truyén thong. Tuy nhién, cac truong hop quét toan cung rang van
con 1a thach thire d6i v6i do chinh xéc cua TOS, dic biét & cac khoang mét rang dai [5].

Dbi v6i phuc hinh thao lap timg phan va toan phan, viéc sir dung I0S dé 1ay ddu van con nhiéu thach
thirc, chu yéu lién quan dén viéc tai hién lai niém mac di dong khi ghi ddu chirc nang. Do dic diém
hinh anh hoc, thiét bi IOS chi c¢6 thé ghi diu duéi diéu kién tinh ctia niém mac. Dul véy, cac bao céo
1am sang da ghi nhan két qua kha quan khi sir dung I0S dé ché tac phuc hinh thao ldp. Ngoai ra, cac
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thé hé may quét trong miéng véi thiét ké cai tién co thé hd trg quét cung ham mat ring toan boé ma
khong can st dung cac markers [1, 2].

K¥ thuat 1dy d4u k¥ thuat sd chia lam hai dang: (1) ky thudt ldy déau ky thudt sé trwee tiép: Ding may
quét trong miéng (I0S) dé s hoa tryc tiép hinh dang cung ham, cho phép thu thap dir liéu truc tiép
va chuyen file dit liéu cho k¥ thuat vién trong labo dé ché tac phuc hinh; (2) ky thudt ldy diu ky thudt
sé gidn tiép: K¥ thuat vién dung may quét trong labo (Extraoral scanner) dé s6 hod hinh anh mau
ham da dugc d6 mau tir ddu truyén thong. Tir d6, k¥ thuat vién tién hanh thiét ké va ché tac phuc hinh
thong qua sy hd tro cua hé thong CAD/CAM [7].

(1) K thudt ldy diu ky thudt so truc tiép: May quét trong miéng sit dung chim anh sang (4nh sang
¢6 cAu tric hodc tia laser chiéu 1én bé mit can thu thap dit liéu. N6 hoat dong nhu mot may anh co do
phén giai cao, ghi lai hinh anh theo ba chiéu khong gian cia rang, m6é mém trong miéng. Ky thuat lay
dau nay c6 thé khic phuc dugce cac nhuge diém cua ki thuit 1dy dau truyén thdng thuong bi anh
hudng boi tinh chét vat 1y cua vat li¢u, do do Kkét qua dugc cho 1a chinh xac hon, gidm thoi gian lam
viéc, don gian hoa quy trinh va tao cam gidc thodi mai cho bénh nhan. Ngoai ra, may quét trong mi¢ng
c6 thé t6i wu hoa ‘quy trinh lam viéc nho kha nang dé dang quét lai ving bi thiéu, trong khi bat ki 15i
nao ctia ddu truyen thong déu phai thuc hién viéc lay dau lai. Tuy nhién, may quét trong miéng cling
thé hién mét s han ché trong truong hop bénh nhan tiét nudc bot qua muc, khong kiém soéat duoc
dich tiét va mau, moé niém mac di dong, su phan chiéu anh sang tir phuc hdi hay cac quy trinh quét
khac nhau,... Nhitng yéu t6 ndy s& anh huong dén chét luong ghi nhan hinh anh ctia may quét [8].

(2) Ky thugt ldy ddu ky thudt so gidn tlep Ngoai viéc phu thuge vao thong sO, chét luong cua may
quét giong nhu k§ thuat 1y dau k¥ thuat s6 truc tiép. N6 con phu thudc vao chat lugng cua dau truyén
théng nhu viéc lya chon _khay phu hop, quy trinh thue hién va khu khuan dau, su bién dang cua vat
liéu, cling nhu su thay d6i kich thudc cia miu ham sau khi d6 mau [8].

Do chinh x4c cua ldy dau ky thuat s duoc dinh nghia theo hai thuat ngtr “trueness” (d¢ ding) va
“precision” (d¢ chinh xac 1ap lai). D dung (trueness) la mire do gan nhau gitra gia tri trung binh cta

mot sb lwong 16n cac két qua do va gia tri thuc (hodc gia tri quy chiéu duogc chap nhan); trong khi do,

d6 chinh xac 13p lai (precision) 1a mirc 46 gan nhau (d6ng nhat) gitra cac két qua thu duoc khi lap lai

phép do nhiéu lan trong ciing diéu kién [7, 8].

Trong khuon kho cua nghién ciru nay, chung toi chi danh gia do chinh xac cta ky thuat 1ay déu ky

thuat s vé mot sb phuong dién nhu sau:

(1) So sanh d6 chinh xéac cua k¥ thuat 1ay du k¥ thuat sé truc tiép va k¥ thuét 1ay dau truyén thong;

va phan tich mét s6 yéu t6 anh hudng.

(2) So sanh do chinh xac cua k¥ thuat lay dau k¥ thuat sd truc tlep va k¥ thuat s6 gian tiép.

(3) banh gia d6 chinh xac cua ky thuét ldy dau ky thuat sb truc tiép tai cac vi tri khac nhau ¢ cung
ham mat ring toan bo.

4. KET QUA
Bang 1. So sanh d6 chinh x4c ca k¥ thuat 1dy dau k¥ thuat so truc tiép va k¥ thuat 1y dau truyén
thong va mot s yéu to dnh hudng (nghién ctru in vitro trén cung ham mat rang tirng phan)

Tac gia X Phan loai ?0 Pidu kién b dung D6 chinh xac lap lai
(nam) Ham Kennedy | "28 quét ) (jum) (nm)
Y | mit 108 | CI 108 CI
Kim N Khong
(2017) I;ig; I 3 markers 36 ) 13 -
[5] CO6 markers 31 R 9 ;
Hayama . 10S
(018) | Lam I 6 | dhuquétion | 100 | 14 108 119
Kl 10S 169 | 154 193 119
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Tac gia X Phan loai ?0 Pidu kién Do dung Do chinh xac Iap lai
(nam) Ham Kenned. rans ét . (jum) (pm)
Y| mét “ 10s [ I 10S CI
dau quét nho
A IO,S . 106 119 112 77
dau quét 16n
111 2 10S
diu quét nho 126 119 180 77
L 111 2 - 58 - - -
@ 06169) Ham 11 5 - 100 - - -
[10] trén v 5 - 107 - - -
111 6 - 116 - - -

10S: Intraoral Scanner (mdy quét trong miéng); CI: Conventional impression (ldy ddu truyén thong)

Ba nghién ciru in vitro danh gia do chinh xac cta cac dau ky thuat sb st dung hé thong quét trong
miéng (I0S) trén cac cung ham mét ring timg phan, bao gdbm ca do ding (frueness) va do chinh xac
lap lai (precision). Hayama va cong su (2018) thuc hién nghién ciru so sanh phuong phép 13y dau ki
thuat s6 voi phuong phap 1ay dau truyén théng, nhan thiy rang dau ky thuat s dat do dung cao hon
nhung d6 chinh xac 1ap lai thi thap hon. Dic biét, khi sir dung thiét dién ddu quét 16n, két qua cai
thién rd rét d6 chinh xac so voi dau quét nho [9]. Lee va cong sy (2019) tién hanh khao sat trén cac
mo hinh mat rang loai I1I va IV theo phan loai Kennedy, voi cac muc do mét rang khac nhau, va phat
hién rang do chinh xac cta diu k¥ thuat sb giam dan khi s6 luong rang mat tang 1én [10]. Trong khi
do, Kim (2017) da so sanh d¢ chinh xac cua dau ky thuat so gitta truong hop ¢ va khong c¢6 diém
méc nhan tao (markers) trén mo6 hinh ham dudi mat rang loai I11. Két qua cho thay, viéc bo sung cac
diém mdc nhén tao tai vung mat ring giip cai thién dang ké ca do ding 1an do chinh xéac [5]. Nhimng
két qua nay nhan manh tiém ning cua diu k¥ thuat sb trong phuc hinh nha khoa, dong thoi cho thay
su quan trong cua viéc tdi wu hoa cac yéu t6 nhu diém moc nhan tao va thiét dién dau quét dé cai
thién d6 chinh xac [2].

Bang 2. So sanh do chinh xac ctia k¥ thuat 1ay dau ky thuat sd truc tiép va ky thuat 1dy dau k¥ thuat
sO gian ti€p (nghién ctru in vitro trén cung ham mat rang toan phan)

Ky thuit lay dé'\u, Ky thuft lay dau
k¥ thuét so truc tiep ky thuit s6 gian tiép
Ngl}len Po diing bo cvhmh‘ Xac Po diing bo cvhmh. Xac Ghi chi
ciru lap lai lap lai
(Trueness) . (Trueness) .
(Precision) (Precision)
um um
um um
Jamjoom - Dau ky thuat so gian ti€p
2022) | 69.51 73.89 60.11 7556 | cododungtothon.
7] - Dau ky thuat so truc tiép co
do chinh xac 1dp lai tot hon.
Zarone Dau k¥ thuat so tryc ti€p co
(2020) 48.72 46.767 249.96 271.250 d6 ding va do chinh xac lap
[8] lai tot hon k¥ thuat gian tiép.

Trong nghién ctru in vitro trén cung ham mét rang toan bg, Jamjoom (2022) thay rang k¥ thuat lay
dau ky thuat s6 gian tiép co d6 dung (trueness) tot hon so v61 ki thuat truc tlep Tuy nhién, k¥ thuat
tryc tiép lai c6 d6 chinh xéc lap lai (precision) t6t hon so véi ky thuat gian tiép [7]. Trong nghién ctru
ctia Zarone (2020) thi k¥ thuat 14y dau k¥ thuat s truc tiép vuot trdi hon k¥ thuat gian tiép ca vé do
ding va d6 chinh xac 1ap lai [8].
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Hinh 1. Panh gia d6 ding (trueness) va dd chinh xac 1ap lai (precision)

dIOC: Mau quét ky thugt 6 bang mady quét trong miéng; dEOC: Mau quét kyj thudt s6 bang may quét
ngoai miéng, dREC: Mau quét ky thudt so cua dau.

Thuyc hién chdng hinh déi véi timg nhom dit liéu quét. Cac ving mau xanh 14 biéu thi d6 sai 1éch tdi
thiéu (£ 0.04 mm) ctia mau quét k¥ thuit s so vai dir liéu tham chiéu. Cac ving mau do cho thay su
sai léch ra ngoai (+ 0.4 mm), trong khi cdc ving mau xanh lam biéu thi su sai léch vao trong (-0.4
mm) [8].

Bang 3. So sanh d¢ chinh xéc cia k¥ thuat léy dau ky thuat s6 truc tiép tai cac vi tri khac nhau & ham

trén mat rang toan phan (nghién ctru in vivo)

Nghién ciru Toan bé mat | Khu vwe tinh | Khu vwe dong Ghi chi
(pm) (pm) (pm)
Al Hamad Do chinh x4ac kém hon ¢ ving
(2022) [11] 920 210 1,510 ~ md mém di déng
Jun Khau cai mém c0 sai 1éch cao
& 90 50 - 180 860 hon dang ké so vdi cac vung co
(2019) [4] A i
xuong nang do
Alkhodary Sai léch 16n & ving ngéach hanh
(2021) [12] - 120 - 190 840 lang
Chebib 700 i Lén hon Sai 1éch 16n hon tai khu vuc
(2019) [13] | (st dung ZOE) ngoai vi
Lo Russo 0 Do sai léch gidm khi loai bo
(2020) [14] 110 (sau khi cat bo céc khu vuc ngoai vi
ving ngach hanh lang) HENEO:

ZOE: Vat liéu kém oxit eugenol (Zinc Oxide Eugenol)

Céc nghién ctru in vivo danh gia do chinh xac cua ki thuét 1y dau k¥ thuat sd truc tiép & ham trén
mat rang toan phan, cho thay su khac biét dang ké gitra cac vi tri lay dau. Al Hamad (2022) bao céo
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sai 1éch 10n nhét tai ving ngoai vi - ving mé mém di dong [11]. Jung (2019) ghi nhan d6 chinh xac
cao & khu vyec tinh, nhung c6 sai 1éch déang ké & ving khau cai mém (860 pm) [4]. Trong nghién ctru
cua Alkhodary (2021), khu vyc tinh c6 d chinh x4c dao dong tir 120 - 190 um, trong khi ¢ ngach
hanh lang c6 sai 1éch 16n hon (840 pum) [12]. Chebib (2019) ciing nhén thiy sai 1éch tai khu vuc ngoai
vi 16n hon so v6i cac ving khac [13]. Pang chu y, nghién ciru cia Lo Russo (2020) chi ra rang d¢ sai
léch giam dang ké khi loai bo cac ving di dong & khu vuc ngoai vi [14].

Bang 4. So sanh d6 chinh xéc cua ky thuat léy dau ky thuat sb truc tiép tai cac vi tri khac nhau ¢ ham
dudi mat rang toan phan (nghién curu in vivo)

Nghién Toan bé Khu vue Khu vue Ghi chil
cuiru mat (um) tinh (um) dong (um)
Al Hamad B0 sai 1éch cao hon & cac khu vuc
(2022) [11] 1380 360 1750 ddéng so védi cac khu vuc tinh
Hack A g e Ke 1A
(2020) [15] 574 100 >500 Ghi nhéan gia tri d§ dtng tuwong doi thap
Tun b0 sai 1éch cao hon ¢ khu vuc dong
g 40 - - (ngach hanh lang) so v6i khu vuc tinh
(2019) [4] . A N
(c6 xuong nang do)
260 ym i
Lo Russo (truge khi 20 um Sai léch giam déang ké sau khi loai bo
(2020) [14] loai bo (sau khi loai bo ngoai vi) khu vyc ngoai vi
ngoai vi)
Alkhodary Sa{ 1éch dang‘ke o cdc khu vue ngz}ch
- 10 pm 950 um hanh lang, san miéng, tam giac hau
(2021) [12] ‘ RS
ham, ngoai trir song ham

Céc nghién ciru danh gia do chinh xac cua k¥ thuat 1y ddu k¥ thuat so truc tiép trén ham dudi mat
rang toan bo ciing cho thay sy khac biét gita cac khu vire. Al Hamad (2022) va Hack (2020) ghi nhan
sai léch 16n & khu vuc dong so vdi khu vuc tinh [11, 15]. Jung (2019) cling cho théy do sai 1&ch cao
hon & khu vuc dong nhu ngach hanh lang so v6i khu vuce tinh ¢6 xuong nang do [4]. Trong nghién
ctru ciia Alkhodary (2021) d¢ sai léch dang ké ciing duoc ghi nhan & cac khu vuc dong nhu ngach
hanh lang, san miéng va tam giac hau ham (950pum), ving tinh nhu & séng ham thi ¢ d6 chinh xéac
cao (10um) [12]. Piac biét, Lo Russo (2020) chi ra ring sai léch giam dang ké (tir 260um xudng
20um) sau khi loai bé khu vuc ngoai vi [14].

5. BAN LUAN

Su phat trién ciia cong ngh¢ s trong nha khoa da mang lai nhiing thay d6i quan trong trong linh vuc
phuc hinh rang thao lap. Ky thuat léy dau truyén théng, mic du da dugc st dung rong réi trong nhiéu
thap ky, van con ton tai nhidu han ché nhu sy kho chiu ciia bénh nhan, sai s6 trong qua trinh ghi nhan
va ché tac, cing nhu phy thugc 16n vao tay nghé ctia bac si rang ham mit va k§y thuat vién. Trong khi
do, su xuét hién ciia cong nghé quét trong mi¢ng (I0S) va hé thong CAD/CAM da mo ra mot hudng
tiép can méi, gitip nang cao do chinh xac, tdi vu hoa quy trinh diéu tri va ning cao trai nghiém cua
bénh nhan. Dic biét ¢ nhimg bénh nhan ha miéng han ché hodc c6 phan xa nén manh, I0S cung cap
mot giai phap ldy d4u hiéu qua hon so véi cac phuong phap truyen thong I0S khong chi giup loai
bo cac van dé lién quan dén cam giac kho chiu tir vat lidu lay dau truyen thong, ma con tao sy thodi
mai t01 da cho bénh nhén, dong thoi dam bao kiém soat nhlem khuan khi so sanh voi cac ky thuat
truyén thong. Qua trinh liy dau k¥ thuat s6 khong yéu cau tlep xuc tryuc tiép gitra dung cu va cau tric
trong miéng, diéu nay giam nguy co lay nhiém chéo khi dau quét dugc khir tring ding cach. Ngoai
ra, quy trinh k¥ thuat s con cho phép chinh sira hodc quét lai ving 13i ngay lap tic, tiét kiém thoi
gian va giam so lan hen [1].
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Két qua tir cac nghién ciru da chi ra r;;ing 10S ¢6 thé cung cép d6 chinh xac cao trong viéc ghi nhén
hinh anh cung ham mét ring ban phan Ngoai ra, IOS con giup tang hi¢u qua lam viéc thuc té 1am
sang vi so voi cac phuong phap truyen thdng, TOS c6 thé gitp rat ngan s6 1an hen, nho kha ning iy
dau nhanh chong va tién hanh thiét ké ham gia ngay sau khi quét. Diéu nay dic biét hitu ich trong cac
truong hop mét ring gidi han, ching han nhu Kennedy loai III/IV. Mic di ¢6 nhiéu loi ich, nhung
viéc tng dung I0S & cac trudong hop mat ring phuc tap ching han nhu Kennedy loai I/II hodc céac
khoang mét ring rong van ton tai nhiéu han ché, dac biét khi quét cac ving phang, it dic diém giai
ph?lu nhu vom khau cai, san miéng hay ngach hanh lang. Cong ngh¢ IOS hién tai chwa thé ghi nhan
day du sy bién dang co hoc cua m6 mém khi hoat dong chirc nang - mot yéu t6 quan trong trong cac
k¥ thuat lay diu chirc nang truyén théng. Diéu nay 1am giam kha ning ap dung IOS trong viéc ché
tao ham gia doi hdi do on dinh cao va tai 1ap hoat dong chirc ndng mdt cach chinh xéc. Hién nay,
nhirg han ché nay c6 thé duogc cai thién phin nao bang cach st dung cac diém mdc nhan tao
(markers), cai tién thuat toan ghép hinh anh hoic két hop vdi cac cong nghé b tro nhu CBCT [2, 6].

Mot diém quan trong can thao luan 1a kha ning timg dung rong rai ctia IOS trong phuc hinh ring thao
lap toan phan con nhiéu thir thach. Du I0S da chtmg minh duoc hiéu qua trong phuc hinh rang cd
dinh va phyc hinh rang thao lap ban phan, viéc ing dung vao phyc hinh thao lap toan phan van con
nhiéu van dé can giai quyét. Cu thé 1a k¥ thuat 1y dau k§y thuat s6 chua thé ghi nhan chinh xac tinh
trang m6é mém dudi diéu kién dong nhu trong 1iy ddu chirc ning ctia ham gia toan phan nén chua thé
thyc hién m6 phong ranh gi6i ham gia (border modeling) mot cach chinh xac. Bay la bude bat budc
trong giai doan lay dau cac truong hop mat riang ban phan Kennedy loai I/Il va mat ring toan phén,
noi cac ranh giéi clia nén ham can dugc xac dinh o rang dé dam bao sur 6n dinh va kha nang gilr dinh
cua ham gia. Hién tai, cac thuat toan phan mém va ky thuat quét can dugc phat trién hon nira dé c6
thé khic phuc nhitng han ché nay, nham ghi nhan chinh xac sy di chuyén ctia mdé mém va mé phong
su bién dang chuc nang cua mo bén dudi va quanh ham gia. Piéu nay dat ra yéu cau phat trién cac
phuong phap hd trg, chang han nhu img dung tri tu¢ nhén tao (AI) dé xur ly dir lidu quét hodc sur dung
cong nghé in 3D véi vat lidu linh hoat & mé phong t6t hon cac chuyén dong ctia mé mém [1, 3].

Ngoai ra, chi phi dau tu cho hé thdng quét trong miéng va phan mém CAD/CAM van 1a mét rao can
d6i voi nhidu phong kham nha khoa, déc biét ¢ cac co s¢ nho. Du cong ngh¢ 5O giip t6i uu hoa quy
trinh 1am viéc va giam sé 1an diéu chinh, chi phi ban dau cao cd thé anh hudong dén quyét dinh ung
dung ctia bac si ring ham mat. Do d6, can c6 thém nghién clru vé chi phi - hidu qua va kha nang tiép
can cong ngh¢ nay trong diéu kién thuc té. Hon nita, d6 chinh xac ctia IOS con bi anh hudng boi
nhiéu yéu td, bao gom kich thudce dau quét, chlen luge quét, kinh nghiém ctia nguoi thuc hién va dac
diém giai phau cu thé cua timg bénh nhan. Mot s6 nghién ctru di chi ra rang ngudi thyc hién co kinh
nghiém thuong dat duge do chinh xac t6t hon, mic du cac k¥ thuat cu thé, chang han nhu k§ thuat
“buccopalatal”, da cho thy tiém ning cai thién d¢ chinh xac ngay ca voi nguoi it kinh nghiém. Viéc
st dung cac diém mdc nhan tao va cong cu hd tro quét cung dugc ghi nhan la c6 thé ting cuong do
chinh x4c, dic biét & cac khu vuc phang hoic thiéu dac diém giai phiu ndi bat. Tuy nhién, nhiing k¥
thuat nay co thé lam tang thoi gian thyc hién va anh huong dén sy hai long cua bénh nhan, dac biét
khi can kiém soét cac yéu té nhu nudc bot va su on dinh ciia cic diém mdc nhén tao [7, 13].

Mic du quy trinh k¥ thuat sb giup don gian héa qua trinh ché tao ham gia, nhung cac bang ching
khoa hoc hién tai van con han ché. Can thuc hién thém céac nghién cuu in vivo dé x4c nhan tinh hiéu
qua cta IOS trong cac tinh hudng 1am sang thuc té. Ngoai ra, ciing can x4y dung quy trinh chuan hod
dé danh gia do chinh xac gitip tang tinh kha thi va tinh so sanh giita cic nghién ctru. Hon nita, viéc
phat trién cong nghé dé tai tao hinh thai mé mém trong trang thai chirc ning va sb hoa qua trinh tao
ranh giéi ham gia 14 can thiét ¢& mo rong ing dung IOS [3]. Vi nhimg cai tién cong nghé lién tuc
va khong ngung hoan thién, I0S co6 tiém ning tré thanh mot cong cu quan trong trong nha khoa phuc
hinh, mang lai loi ich t6i wu cho ca bénh nhan va bac si 1am sang. Trién vong trong tuong lai cua ky
thuat so trong phyc hinh rang thao lap 1a rat 16n. Cac thé hé may quét tiép theo c6 thé s& duoc thiét
ké nho gon hon, tbc do quét nhanh hon va kha nang ghi nhan dit liéu chinh xac hon, ddc biét trén cac
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vung kho tiép can. Viéc tich hop thém céc cong nghé nhu Al AR (thuc té 40 tang cuong) va vat li¢u
in 3D sinh hoc s€ gitip néng cao hi¢u qua diéu tri, mang lai su thoai mai t6i da cho bénh nhan. Nhin
chung, du con nhleu thach thire, ing dung cong nghé s6 trong phuc hinh rang thao lap htra hen mang
dén nhitng cai tién dang ké trong chat luong dleu tri. Bé dat duoc hiéu qua tbi da, can co su hop tac
chit ché giira cac nha nghién ctru, nha san xudt thiét bi va bac si ring ham mat 14m sang nham tiép
tuc cai tién cong nghé, nang cao hiéu qua tng dung trong thuc tién.

6. KET LUAN

Sy phat trién ciia cong nghé sd trong nha khoa da mang lai nhirng thay d6i dang ké trong quy trinh
thuc hién phyc hinh rang thao lap no6i chung va ki thuat 14y dau néi riéng. Cac phuong phap lay dau
truyén thong mic du van duoc sir dung rong rdi nhung boc 16 nhidu han ché lién quan dén sai s6 tich
lity, mat nhiéu thoi gian, gdy cam giac khé chiu cho bénh nhan va phu thudc nhiéu vao k¥ ning cia
bac si. Trong khi dé, k¥ thuat 1ay dau k¥ thuat sb v6i may quét trong miéng (IOS) cing su hd tro cua
cac cong nghé tién tién nhu AL thuc té 4o ting cuong (AR) va CAD/CAM di cai thién dang ké do
chinh x4c, rit ngan thoi gian diéu tri va tdi wu hoa trai nghiém cia bénh nhan.

Téng hop cac nghién ctru hién co vé ung dung cong nghé¢ quét trong miéng (I0S) trong phuc hinh
rang théo lap, két qua cho thay:

(1) K§ thuat 1ay dau ky thuat s truc tiép co do chinh xac cao hon ky thuat lay déu truyén thong &
nhiing truong hop mat rang loai III/IV (theo phan loai Kennedy), s0 lugng rang mat cang tang thi
chinh xac cang giam.

(2) K¥ thuat lay dau ky thuét sO gian tiép c6 do dung (trueness) tot hon so voi k¥ thuat truc tlep Tuy
nhién, k¥ thuat truc tiép lai c6 d6 chinh xac lap lai (precision) tot hon so véi k¥ thuat gian tiép.

(3) Ky thuat 1ay dau k¥ thuét sp truc tiép & ham mat ring toan phan co sy khac bi€t dang kq vé do
chinh xdc gitra cac vi tri lay dau: O nhiing vi tri tinh (c6 m6 xuwong nang d&) dau k¥ thuat s6 c6 do
chinh xac cao hon dang ké so voi nhitng vi tri dong (ngach hanh lang, san miéng, khau cai mém, ...)

(4) Cai thién thiét dién dau quét va str dung thém cac mdc nhén tao (marker) cho thiy hiéu qua quét
to1 vu hon, dac biét 1a & nhitng bé mat phang khong c6 cau truc giai phau ro rang.

Trong twong lai, cong ngh¢ queét trong miéng (IOS) hira hen s& tiép tuc phat trién manh mé&, mo ra
nhiéu co hoi tng dung rong rai trong phuc hinh rang thao lap Su cai tién khong nglmg vé phan cling,
bao gdm cam bién quang hoc ¢6 do phén giai cao hon va téc do quét nhanh hon, s& gitp ting cuong
dd chinh xéc khi ghi nhan bé mit md mém va ciu trac niém mac di dong. Bén canh do, cac thuat toan
xu ly hinh anh tién tién tich hop tri tué nhan tao (AI) s& hd trg phén tich dir liéu, giam thiéu sai s6 va
t6i wu hoa thiét ke phuc hinh. Ngoai ra, su két hop giita I0S v6i cong nghé in 3D va CAD/CAM
khong chi rat ngan quy trinh ché tac ma con giiip ca nhan hoa phuc hinh, mang lai két ‘qua phu hop
hon véi timg bénh nhan. Véi nhiing tién b nay, I0S khong chi thay thé phuong phap lay dau truyén
thong ma con dong vai tro quan trong trong viéc hién dai hoa nha khoa phuc hdi, nang cao trai nghiém
diéu tri va chat lugng cudc séng ctia bénh nhan.

LOI CAM ON
Tac gia xin guri 101 cdm on t¢1 Ban chi nhiém Khoa Rang Ham Mat, giang vién Phan mon Phuc Hinh

- B6 mon Phuc Hoi va cac giang vién ctia Khoa Rang- Ham - Mit Truong Dai hoc Quéc té Hong
Bang da ho trg cho bai nghién ctru nay.
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