TAP CHI NGHIEN ClPU Y HOC

TONG QUAN CAC PHUONG PHAP CHE TAC
PHUC HINH THAO LAP KHUNG BO TRONG NHA KHOA HIEN DAI

Nguyén Hoang Twéng Vy, Nguyén Lién Thuan Phat

va Pham Nguyén Quan®

Truong Pai hoc Quéc té Hong Bang

Chét luvong phuc hinh théo I3p khung bd phu thuéc chi yéu vao dé chinh xéc cla quy trinh ché téc

khung kim loai. Gén day, céc phuong phép ché tac da chuyén dich ttr ky thuét dic truyén théng sang céc

céng nghé ky thuét sé nhu CAD/CAM, in 3D kim loai va céc quy trinh két hop. Bai téng quan nay nham

hé théng héa cac phuong phép ché tac khung bé hién nay, déng thoi phén tich co ché, wu diém, han

ché va xu huéng phat trién dwa trén cac nghién ciru quéc té. Két qua cho thdy céc phuong phap ky

thudt sb co thé dat dé khit sét tuong duong hodc vuot tréi so véi dic truyén thdng, déng thoi gidm sai sé

va ting khad nadng tai lap. Tuy nhién, chi phi va yéu céu ky thuét van la rao cén trong trién khai rong rai.

T khoa: Phuc hinh thao lap khung bd, dic kim loai, CAD/CAM, SLM, in 3D.

. DAT VAN BE

Khung kim loai 1a thanh phan cét 16i cla
phuc hinh thdo 1ap tirng phan, déng vai trd
quyét dinh dén sw 6n dinh, kha nang phan bb
lwe nhai va d6 bén lau dai ctia phuc hinh trong
maoi trwdng miéng."? Do khit sat cla khung bd
duoc xem la yéu t6 then chét, va yéu t6 nay phu
thudc truc tiép vao phwong phap ché tac duoc
ap dung.? Trong subt nhiéu thap ky, ky thuat
duc kim loai theo nguyén ly mét sap (“lost-wax
casting”) dwoc xem & tiéu chuan vang trong
ché tac khung bo.45 Sy phat trién manh mé cua
nha khoa ky thuat sé trong nhitng nam gan day
da mé ra cac hwéng tiép can maéi trong ché tac
phuc hinh thao I&p khung bd. Cac céng nghé
nhuw thiét ké co6 hé tro' may tinh (CAD), gia cong
¢6 ho tro may tinh (CAM), va cac phuong phap
san xuat boi d&p (additive manufacturing) cho
phép kiém soat tbt hon hinh hoc ctia khung,
giam sbé lwong bwéc trung gian va ting kha
nang tai lap gitra cac san pham.&9
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Nh& d6, do khit sat va tinh ddng nhét cla
phuc hinh cé thé dwoc cai thién so véi phuong
phap truyén théng."® Dya trén nguyén ly san
xuét va mirc do sb hoa, cac phwong phap ché
tac khung bd hién nay cé thé dwoc chia thanh
ba nhém chinh: (1) duc truyén théng, quy trinh
k§ thuat s6 hoan toan, qui trinh lai ghép.

Nhém duc truyén théng s dung ky thuat
mat sap: nhém ky thuat s6 bao gbm CAD/CAM
va in 3D kim loai trwc tiép (Selective Laser
Melting - SLM), Trong khi quy trinh lai ghép
két hop thiét ké sb voi cac budc truyén thdng
hay in 3D gian tiép (Rapid Prototyping Casting
- RPC). Viéc tbng hop va phan tich cac bang
chirng hién c6 1a can thiét nhdm dinh huwéng
trng dung phu hep trong thwc hanh. Mac du
nhiéu céng nghé ché tac khung bd da duwoc
phat trién trong nhirng ndm gan day, cac bang
chirng hién c6 van con phan tan va chwa cé
nhiéu tdng quan tap trung so sanh truc tiép cac
phuwong phap dwéi géc dd dd chinh xac, tinh tai
lap, hiéu qua kinh té va kha nang (rng dung Iam
sang. Do d6, bai tdng quan nay duoc thuc hién
nhdm so sanh va phan tich cac bdng chirng
hién c6 vé do chinh xac, tinh tai 1ap, hiéu qua
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kinh té va kha nang &ng dung lam sang cua
cac phuwong phap ché tac khung bé trong nha
khoa hién dai. Twr do, cung cép co s& khoa hoc
dé dinh hwéng lwa chon phwong phap phu hop
trong thwc hanh 1am sang.

Il. NOI DUNG TONG QUAN

1. Phwong phap

Bai viét dwoc thwc hién duéi dang tdng
quan khoéng hé théng (narrative review) nham
tbng hop cac bang chirng hién co6 vé cac
phwong phap ché tac khung bo trén cac co s&
d» liéu PubMed, Scopus, Google Scholar va
ScienceDirect.

Qua trinh tim kiém y van dwoc thwe hién
trén cac co s& dir lieu PubMed, Scopus va
Google Scholar trong giai doan tr nam 2000
dén ndm 2025. Chién lwoc tim kiém s dung
chudi cac tr khéa dwoc sir dung bao gém:
“removable partial denture”, “RPD framework”,
“CAD/CAM”", “digital dentistry”, “selective laser
melting”, “additive “rapid
prototyping”, “3D printing”, “casting technique”
va cac td hop tir khoa lién quan.

manufacturing”,

Cac nghién ctru duwoc lwa chon dya trén
murc do lién quan vé Iam sang va ky thuat, tap
trung vao dd khit sat, tinh chat co hoc va quy
trinh ché tac. Qua trinh sang loc so bd bao gém
ra soat tieu dé va tém tat dé loai bd cac bai
bao khéng phu hop (vi du: cac trng dung ngoai
linh vec nha khoa, cac bai tdng quan chung
thiéu phan tich ky thuat, hodc cac bao céo ca
lam sang thiéu di¥ liéu so sanh). Sau qua trinh
nay, 13 nghién cu da dwoc chon dé phan tich
chuyén sau nhadm tdng hop cac bang chirng
hién tai va dwa ra goéc nhin phan bién vé kha
nang ng dung lam sang clia cac phwong phap
ché tac nay.

Tiéu chi lwa chon bao gdm cac nghién ctru
danh gid dbé chinh xac, tinh tai lap, dac tinh ky
thuat hoac kha nang (rng dung ldm sang cla

cac phuong phap ché tac khung bd bang duc
truyén thdng, CAD/CAM, san xuét bdi dap kim
loai (SLM/SLS), rapid prototyping hoac cac quy
trinh lai ghép. Céc bai tbng quan hé théng, phan
tich gép, nghién ctru thywc nghiém va nghién
clu so sanh tryc tiép gitra cac phwong phap
duwoc wu tién lwa chon. Cac bao céo ca lam
sang don 18, thw gl ban bién tap, tém tat hoi
nghi hoac cac nghién ctru khéng lién quan tryc
tiép dén khung bo duworc loai triv. Do tinh khdng
ddng nhét vé thiét ké nghién ctru, phwong phap
do lwong va don vi bdo cdo gitva cac nghién
ctu dwoc lya chon, phan tich dinh lwong téng
hop khdéng dwoc thyc hién. Thay vao do, di
liu dwoc x&r ly theo phwong phap tdng hop
dinh tinh.
2. Két qua

Sau qua trinh sang loc, 13 nghién ctru dap
&ng day du tiéu chi lwa chon va dwoc dwa vao
phan tich. Cac tai liéu dwoc lwa chon déu tap
trung trwc tiép vao viéc danh gia chat lwong
ché tac khung bo va bao gdm nhiéu nghién ctwu
so sanh gilra cac cong nghé khac nhau. Bén
canh d6, cac tébng quan hé théng va phan tich
gop dwoc wu tién lwa chon nhdm nang cao do
tin cay clia cac nhan dinh dwgc dwa ra. Cac
phwong phap ché tac khung bd duwoc ghi nhan
trong cac nghién cru bao goém:

- Phuong phap duc kim loai.

- Phwong phap CAD/CAM.

- Phwong phap in 3D kim loai tryc tiép.

- Phuong phap in 3D gian tiép.

- Phuong phap két hop.

Trong 13 nghién ctru dwoc Iwa chon, co
6 tdng quan hé théng hodc phan tich gop, 5
nghién clru thwc nghiém trong diéu kién labo
va 2 bai tbng quan ky thuat. Diéu nay cho thay
bé&ng chirng hién c6 chi yéu tap trung vao danh
gia ky thuat va do chinh xac ché tac hon la cac
két qua l1am sang dai han.""2
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1. So sanh do khit sat gitra cac phwong
phap ché tac

Do khit sat (fit accuracy) la tiéu chi quan
trong dé danh gia chéat lwong khung bd vi anh
hwéng truc tiép dén do 6n dinh cGa phuc hinh,
kha nang phan bd lwc va tién lwong lau dai.
Cac nghién clru dwoc tbng hop cho thdy cac
quy trinh ky thuat sé cé xu hwéng dat do khit
sat cao hon hoac twong dwong v&i phuong
phép duc truyén théng.513.17:18

Phan tich gdp ctia Mai va cong sw cho thay
khung phuc hinh ché tac bdng CAD/CAM dat
dd khit sat twong dwong so v&i quy trinh duc
méat sap truyén théng & nhiéu vi tri danh gia
khac nhau.’ Két qua nay ciing dwoc ghi nhan
trong cac tdng quan hé théng clia Ahmed va
cdng sy cling nhw Pereira va cong sy, trong
do cac quy trinh CAD/CAM va rapid prototyping
cho thdy kha nang tao ra khung RPD c6 d6 khit
sat va dé thich hop chép nhan dugc trong I1dm
sang trong khodng sai léch trung binh 50 - 311
um_13,17

Dbi v&i cong nghé san xuét boi dép kim loai,
Oh va cdng su ghi nhan sai léch trung binh
clia khung SLM khoéng 241,02 + 14,03 um va
thwdng thap hon hoac twong dwong véi khung
dlc truyén théng." Cac nghién cu tbng quan
gan day ciing cho thay cac quy trinh in 3D kim
loai c6 xu hwéng dat d§ khit sat twong dwong
ho&c thuan loi hon trong mot s diéu kién danh
gia tai cac vung twa va thanh néi chinh.15.1°

Riéng dbi v&i vat lieu PEEK, Zhao va cong
sy bao cao sai léch trung binh khodng 42,8 +
29,4 uym khi ché tac bang CAD/CAM, cho thay
tiém nang cla céc vat liéu polymer hiéu nang
cao trong phuc hinh théo I4p."®

Mac du vay, cac nghién ctru sir dung nhiéu
phwong phap danh gia khac nhau nhu silicone
replica, do lat cit va chéng hinh anh ky thuat
s6, dan dén sw khac biét dang ké gitra cac gia
tri dwoc bao cao.'>"°

2. So sanh tinh tai lap giira cac phwong
phap ché tac

Tinh tai lap 1a kha nang tao ra cac sé&n phadm
c6 chét lwong twong déng khi ap dung cung
mot quy trinh san xuét. Cac bang chirng hién c6
cho théy céac quy trinh ky thuat sb ¢6 tinh tai lap
cao hon so vé&i quy trinh dlc truyén théng.51318

Trong quy trinh ddc méat sap, san phadm cubi
cung chiu anh hwéng béi nhidu yéu té nhw chat
lwong mau sap, vat liéu duc, diéu kién x& ly
nhiét va tay nghé ky thuat vién. Cac sai s6 phat
sinh & tlrng cong doan co thé tich Iy va lam gia
tang sw bién thién gitra cac san pham.*

Nguwoc lai, CAD/CAM va SLM s dung di
liéu thiét ké sb hoa lam co s& cho toan bo qua
trinh ché tac, giup gidm thiéu sai sb chi quan
va nang cao tinh chuan hoéa. Cac téng quan hé
thdng hién nay déu ghi nhan kha nang tai lap
cao hon cla cac quy trinh sé héa so véi duc
truyén théng.517.18

Trong sb6 cac cong nghé hién nay, SLM
dwoc danh gia cé tinh tai 1ap cao nho toan bd
qua trinh san xuét dwoc kiém soat bang di liéu
sb va han ché tbi da sy can thiép tha cong. "o
Déi v&i RPC, tinh tai 1ap dwoc cai thién nho sb
hoa giai doan thiét ké va tao mau, tuy nhién van
chiu &nh hwéng clia cac bwdc duc kim loai sau
cung.®42! C4c tdng quan hé théng cla Pereira
va cdng sy cung v&i Pordeus va cbng sw ghi
nhan réng cac quy trinh k¥ thuat sb cho thay do
bién thién gira cac 1an ché tac thap hon so v&i
duc truyén thdng nhé& vao kha nang chuan héa
quy trinh san xuét tét hon, trong khi phwong
phap duc truyén thdng ghi nhan mc dao dong
I&n hon do anh hwéng clia cac cong doan tao
mau sap va vo khudn."”18
3. So sanh hiéu qua kinh té giira cac phwong
phap ché tac

Hiéu qua kinh té& la yéu tb quan trong &nh
hwédng dén kha nang trién khai clia ting
phwong phap trong thwc hanh nha khoa. Cac

TCNCYH 204 (07) - 2026

1015



TAP CHIi NGHIEN ClPU Y HOC

nghién ctru déu cho thay chi phi dau tv ting
dan t duc truyén théng dén CAD/CAM va san
xuét béi dap kim loai.® 102"

Phuwong phap duc truyén théng van 1a lua
chon ¢é chi phi dau tw thap nhat nhd hé théng
trang thiét bi don gian va phd bién."* Tuy nhién,
quy trinh nay ddi hdi nhidu thao tac thd cong
va thoi gian ché tac twong dbi dai. Cac hé
théng CAD/CAM yéu cau dau tw cho may quét,
phan mém thiét k&, may phay va vat liéu gia
cbng.”"78 Ngoai ra, nguyén ly trir vat liéu lam
gia tang lwgng vat liéu bj loai bd trong qua trinh
ché tac."

Déi véi SLM, chi phi dau tw ban dau I6n hon
dang ké do yéu cau hé théng in kim loai chuyén
dung, vat liéu bot hgp kim va quy trinh béo tri
phtrc tap.'® Trong khi d6, RPC dwoc xem la giai
phap trung gian gitp tan dung hé théng dtc kim
loai hién c6 nhwng van cho phép (ng dung cac
lgi ich clia thiét ké s6 héa.®2! Hién nay chwa co
nhiéu nghién clru danh gia truc tiép hiéu qua
chi phi gitra cac phwong phap ché tac khung
phuc hinh thao I1&p tirng phan. Cac nhan dinh
vé chi phi cht yéu dwa trén mo ta tir cac téng
quan hé thdng va bao céo ky thuat.? 22 Cac
nghién ctvu d&u ghi nhan réng SLM doi héi mirc
dau tw thiét bi I&n nhét, trong khi RPC ¢6 thé
gidm dang k& chi phi dau tw ban dau nho tan
dung hé théng duc hién c6.92
4. So sanh kha nang trng dung lam sang

Céac nghién ciru cho thdy kha nang (ng
dung |am sang clia cac phuong phap ché tac
khung bd phu thudéc khong chi vao do khit sat
ma con lién quan dén chi phi dau tw, yéu cau ky
thuat va kha nang trién khai trong thuc té.20.22

Bc truyén théng van 1a phuong phap duwoc
st dung phd bién nhat nhe hé théng labo sén
c6, chi phi dau tw thap va quy trinh quen thudc
ddi voi ky thuat vién.™ Trong khi d6, CAD/CAM
va SLM ngay cang dwgc (rng dung réng rai tai
cac trung tam phuc hinh c6 diéu kién trién khai

nha khoa sé nh& kha nang chuén héa quy trinh
va giam sy phu thuéc vao thao tac thi cong.2022

DPéi véi RPC, phuong phap nay dwoc xem
la gidi phap trung gian gitra quy trinh truyén
théng va quy trinh s6 hoa hoan toan, cho phép
tan dung ha tang duc hién cé trong khi van ng
dung dworc céac loi ich cla thiét ké sb va cong
nghé in 3D.%% Céac tbng quan gan day déu
ghi nhan tiém nang (ng dung ngay cang ting
cla cac quy trinh k¥ thuat s trong phuc hinh
thao 18p tirng phan, dac biét tai cac co sé& cd
nhu cau chuan héa quy trinh va nang cao chét
lwong phuc hinh.2022 Téng quan cia Fueki va
cdng sw cho thay sb lwgng nghién clru vé phuc
hinh thao 1ap ky thuat s6 da gia tdng dang ké
trong thap nién gan day, phan anh xu huéng
(rng dung ngay cang rong rai clia cac quy trinh
CAD/CAM va san xuat bdi dép trong thuwc hanh
lam sang.?

5. So sanh tong hop giira cac phwong phap
ché tac

Téng hop cac bang ching hién cé cho
thdy méi phwong phap ché tac khung bo déu
¢6 nhitng wu diém va han ché riéng, khéng cé
phuwong phap nao hoan toan vuwot trdi trong moi
tiéu chi danh gia.

Vé d6 chinh xac, cac cdng nghé san xuét
bdi dap kim loai nhw SLM thudng cho két qua
kha quan, v6&i sai léch trung binh thap va kha
nang duy tri d& ddng déu tai cac cAu trdc phirc
tap cta khung phuc hinh.''® CAD/CAM ciing
cho thay kha nang dat dd khit sat twong duwong
ho&c chap nhan dwoc vé mét Iam sang so voi
duc truyén thdng.5'¢17 Trong khi do, duc truyén
théng van c6 xu hwéng tao ra sai léch I6n hon
do anh huéng cltia nhiéu bwéc trung gian trong
qua trinh ché tac.45

Vé tinh tai 1ap, cac quy trinh k§ thuat sé cho
thdy wu thé rd rét nhe st dung div liéu thiét ké
s6 hoa lam co s& san xuat. SLM dwoc ghi nhan
¢6 tinh chuén héa cao do loai bd hau hét cac
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thao tac thl cong, trong khi RPC doéng vai tro
trung gian gitra quy trinh s6 héa hoan toan va
quy trinh duc truyén thdng. 01418

V& chi phi dau tw, ddc truyén thdng van la
phwong phap kinh t& nhat va phu hop véi phan
I&n cac labo nha khoa hién nay. Nguwoc lai,
CAD/CAM va dac biét [a SLM doi héi dau tw
dang ké vé thiét bi, phan mém va dao tao nhan
lwe.2192" Chinh vi vay, kha nang tiép can cong
nghé van l1a yéu t6 anh huéng I&n dén viéc lya
chon phwong phap ché tac trong thwe hanh.

V& kha nang &ng dung lam sang, duc truyén
thdng tiép tuc giv vai trd quan trong nho tinh
phd bién va kha néng trién khai rong rai. Tuy
nhién, xu hwéng hién nay dang chuyén dich

dan sang cac quy trinh ky thuat s6 nham nang
cao tinh chudn hoéa va gidm phu thudc vao tay
nghé k§ thuat vién. Cac bang ching hién c6
cho thdy CAD/CAM va SLM la nhirng céng
nghé c6 tiém nang 16n trong twong lai, trong khi
RPC duwoc xem la giadi phap chuyén tiép phu
hop cho cac co s& dang trong qua trinh chuyén
ddi sang nha khoa s6.9.1020.21

Nhin chung, viéc Iwa chon phwong phap ché
tac can dwa trén sy can bang gitra d6 khit sat
mong mudn, ngudn lwc kinh té, trinh d6 nhan
lwec va diéu kién trang thiét bj cla trng co s&.
Cac bang chirng hién nay chwa du dé khéng
dinh mét phwong phéap duy nhét 1a téi wu trong
moi béi canh Iam sang.

Bang 1. So sanh cac phwong phap ché tac khung bé dwa trén bang chirng y van

Tiéu chi Buc truyén CAD/ In 3D trwc tiép In 3D gian tiép
phan tich théng CAM (SLM) (RPC)
Nguyén ly Quy trinh dic mat  Gia cong trir vat Gia cong bdi dap  In mau trung gian
co ban sap qua nhiéu liéu tr phoi kim béng cach thiéu  bang nhwal/sap
cong doan tha loai ché tao cong  két tirng Iép bdt  tr di¥ liéu CAD,
cong.!24 nghiép.”0 hop kim bang sau do6 thwc hién
laser.014 duc kim loai theo
quy trinh truyén
thdng.o
Do khit sat Co xu huwéng sai DO khit sattwong  Co6 xu huwdng dat DO khit sat dwoc
|éch cao hon do dwong hoac cai do khit sat cao va  cai thién so v&i
anh huéng cla thién so véi duc ddng déu tai cac  duc tha cong
s co ngoét sap va  truyén thdng, ty  cAu trdc phirc nhwng van chiu
bién dang nhiét thudc vat liéu tap.131410 anh hwéng cla
trong qua trinh va hé thdng gia giai doan duc kim
duc.5 cong.>1718 loai sau cung.™
Dictinhbé Do béncohocdda B&matddng nhat, Co6 dd nham bé Chét lwong bé
mat va co’ dwoc kiém chirng it khuyét tat vat mat dac trung va  mat phu thude
hoc qua thoi gian liéu do dwoc gia  cd thé xudt hien  vao dd phan giai

dai st dung lam
sang.®4

cbng tlr phdi céng
nghiép.”

&ng suét dw sau
ché tac."o"

cGia mau in va quy
trinh duc sau do.°
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Tiéu chi Duc truyén CAD/ In 3D trwc tiép In 3D gian tiép
phan tich théng CAM (SLM) (RPC)
Tinh tailap  Thap do phu Cao nhd gidm cac  Co xu hwéng dat  Kha cao do chuén
thudc nhiéu vao thao tac thi céng  tinh tai lap cao héa dwoc giai
tay nghé ky thuat  trong qua trinh tao  nhd mirc d6 s6 doan thiét ké
vién va diéu kién  hinh.5'7 héa va tw déng nhwng van chiu
labo.* héa I&n.10.14 anh hwéng cla
quy trinh duc."
Chi phi Thép, phu hop Cao do yéu cau Caodoyéucadu  Trung binh, tan
dau tw v&i hau hét cac hé théng quét, may in kim loai, dung duoc hé
labo nha khoa.* phan mém CAD vat liéu chuyén thdng duc hién co
va may phay dung va quy va chi can dau tw
chuyén dung.®1° trinh bao tri phirc  thém may in 3D
tap.™ nhya.® 10
Uu diém Kinh té, dé trién  Chudn hda quy Ché tac dwoc cac  Két hop dwoc loi
chinh khai va da dwoc  trinh, gidm saisé  cAu tric phirc ich cta thiét ké sb
chirng minh hiéu  thao tac va lwu trir  tap véi dé khit v@i chi phi dau tw
qua lam sang lau  div liéu 6.7 satvatinh tailap  thdp hon SLM.92°
dai.4® cao.'0.14
Han ché Dé tich I0ly sai s&  Lang phi vat liéu Chi phi dau tw Van tbn tai sai
chinh qua nhiéu céng va bi gi¢i han b&i  I&n va yéu ciu s6 do qua trinh
doan va phu kha nang tiép can  x& ly hau ky duc kim loai sau
thudc ki nang k§  cla dung cu cat.’ nghiém ngat."o" cung.™
thuat vién.*
ll. BAN LUAN

1. Ban luan vé do khit sat gitra cac phwong
phap ché tac

Do khit sat cha khung bd cd y nghia quan
trong déi v&i sy 6n dinh cta phuc hinh, kha
nang phan bé lwc va tién lwong diéu tri lau dai.
Cac két qua téng hop trong nghién ctru nay cho
thay cac quy trinh k¥ thuat sé c6 xu hwéng dat
do khit sat cao hon hoac twong duwong so véi
phwong phap duc truyén théng.513.15.17.18

Uu thé nay co thé dwoc giai thich bdi viéc
gidm sé lwong coéng doan trung gian trong qua
trinh ché tac. Déi voi k§ thuat dic méat sap, sai
sb c6 thé phat sinh & nhiéu giai doan nhw tao
mau sap, v khudn, nung va duc hop kim. Mbi

cbéng doan déu cé nguy co gay bién dang hodc
co ngot vat liéu, tir d6 lam gia tang sai léch cla
san pham cubi cung.*® Nguwoc lai, cac quy trinh
CAD/CAM va SLM cho phép chuyén déi truc
tiép dir liéu thiét ké thanh san pham, gitp gidm
thiéu dang ké cac ngudn sai sb lién quan dén
thao tac tha cong. 01417

DPéi v&i cong nghé SLM, dd khit sat cao
dwoc cho Ia lién quan dén kha nang ché tac
trwc tiép tr di lieu CAD ma khong can théng
qua cac budc tao mau sap hodc khuén duc
trung gian.'®" Tuy nhién, chat lwong sé&n pham
van chju anh hwéng bdi nhiéu yéu t6 nhw
hwéng in, do day 16p in, thong sb laser, dac
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tinh bot hop kim va quy trinh x@ ly hau ky. 011 Vi
vay, mac du cac bang chirng hién nay cho thay
SLM c6 kha nang dat d6 chinh xac cao va on
dinh nhwng van can thém cac nghién ctru lam
sang dai han dé xac nhan gia tri thyc tién cla
cbng nghé nay."1°
2. Ban luan vé tinh tai lap giira cac phwong
phap ché tac

Tinh tai lap 1& mét trong nhivng loi thé quan
trong nhat clia nha khoa sé. Trong phuc hinh
thao I&p tirng phan, kha nang tao ra cac san
phdm co chét lwong ddng nhét giup nang cao
tinh chuan héa va gidm sw phu thudc vao kinh
nghiém ca nhan cua ky thuat vién.517.18

Trong quy trinh duc truyén thdng, s&n phdm
cudi cung chiu @nh hwéng béi nhiéu yéu td
nhw ky thuat tao mau sép, chéat lwong vat liéu
ddc, quy trinh nung va thao tac cta nguwoi thwe
hién.* Diéu nay lam gia tang su bién thién gitra
cac san phdm dwoc ché tac tir cing mot thiét
ké ban dau. Ngwoc lai, CAD/CAM va SLM s
dung di¥ liéu s6 lam co’ s& cho toan bd qua trinh
san xuét, giup gidm sai s chd quan va cai thién
tinh ddng nhét ctia sdn pham. 101720

Tuy nhién, tinh tai 1ap cta quy trinh sé héa
khéng déng nghia vé&i viéc loai bd hoan toan
sai s&. Cac sai l&ch van c6 thé xuét hién tr qua
trinh quét di liéu, thiét ké CAD, hiéu chudn
thiét bj hoac x& ly hau ky.22' Do d6, hiéu qua
clia nha khoa sé phu thudc khéng chi vao cong
nghé ma coén vao mwc dd chuén hoa clia toan
bd quy trinh lam viéc.
3. Ban luan vé hiéu qua kinh té giira cac
phwong phap ché tac

Mac du cac cdng nghé k§ thuat sé mang lai
nhiéu loi ich vé do khit sat va tinh tai lap, kha
nang trién khai trén thyc té van chiu anh huéng
dang ké bdi yéu td kinh té. Day 1a moét trong
nhi*ng nguyén nhan quan trong khién phwong
phap duc truyén théng van dwoc siv dung rong
rai tai nhiéu quéc gia dang phat trién."#

Cac hé théng CAD/CAM yéu cau dau tw cho
may quét, phan mém thiét ké, thiét bi gia cong
va vat liéu chuyén dung.”'"2 Déi v&i SLM, chi
phi dau tw con cao hon do yéu cdu may in kim
loai, vat liéu bot hgp kim va quy trinh bao tri
phirc tap.”®' Bén canh d6, viéc dao tao ngudn
nhan lwc cé kha nang van hanh cac hé théng ky
thuat sb cling lam gia tang chi phi trién khai.?

Tuy nhién, & goéc do dai han, cac quy trinh
s6 hoa c6 thé giup gidm thdi gian lao dong,
tang tinh chuan héa va hé tro lwu tri div liéu
diéu tri.2 22 Khi s6 lwgng phuc hinh tang 1én,
céc loi ich nay cé thé bu ddp mét phan chi phi
dau tw ban dau. Pay la ly do nhiéu trung tam
phuc hinh 1&n trén thé gidi dang chuyén dich
dan sang cac quy trinh ky thuat s.2022
4. Ban luan vé kha niang (rng dung lam sang

Kha nang &ng dung lam sang cla moét
phwong phap ché tac khéng chi phu thudc vao
do khit sat ma con lién quan dén tinh kha thi
trong diéu kién thuc té, bao gdm co s& vat chét,
ngudn nhan lwc va chi phi trién khai.2022

Mac du cac cong nghé sé nhuw CAD/CAM va
SLM cho thay nhiéu wu diém vé mét ky thuat,
duc truyén thdng van gil vai trd quan trong nho
tinh phd bién, kha ndng stra chira thuan loi va
chi phi hgp ly.** Trong khi d6, CAD/CAM phu
hop v&i cac co s& da trién khai nha khoa s
va c6 nhu cdu chuan héa quy trinh diéu trj.20"
SLM cho th4y tiém nang Ién trong cac trudng
hop phuc hinh phtc tap nhd kha nang ché
tac cac cau trtc hinh hoc khé thuwe hién bang
phwong phap truyén théng.

RPC dwgc xem la giai phap trung gian hop
ly trong giai doan chuyé&n déi cong nghé vi cho
phép tan dung ha tang dic hién c6 dong thoi
&ng dung duwoc cac loi ich cla thiét ké sb.92
Diéu nay dac biét phu hop véi cac labo nha khoa
vira va nhd tai cac qudc gia dang phat trién 222

Trong bbi canh Viét Nam, viéc lwa chon
phwong phap ché tac can can nhac gitra hiéu

TCNCYH 204 (07) - 2026

1019



TAP CHIi NGHIEN ClPU Y HOC

qua k¥ thuat va tinh kha thi vé kinh t&. Do do,
sy két hop gitra quy trinh truyén théng va cac
coéng nghé sb tirng phan cé thé 13 hwéng tiép
can phu hop hon so véi viéc chuyén dbi hoan
toan sang cac hé théng ky thuat sé cé chi phi
dau tw l&n. 52
5. Han ché cua bai tbng quan

Cac bang chivng hién co vé ché tac khung
bd bang cdng nghé sé van tén tai mot sé han
ché. Th& nhét, phan I&n cac nghién ctru dwoc
thwc hién trong diéu kién in vitro, do d6 chwa
phan anh day du cac yéu té sinh hoc va chirc
nang trong moéi trwdng miéng.>31%1® Thir
hai, sy khéng ddng nhét vé phuong phap do
lwdng, vi tri danh gia va tiéu chi bdo cao lam
han ché kha nang so sanh tryc tiép gitra cac
nghién ctru.'s1®

Ngoai ra, sb lwgng nghién ctru danh gia két
qua lam sang dai han, mirc d6 hai long cua
bénh nhan va hiéu qua chi phi con twong dbi
han ché.222 Bai tbng quan nay ciing chi lya
chon cac nghién ctru dwoc cong bb bang tiéng
Anh trén cac co s& di¥ liéu Ion, do dé khong
loai trir kha nang bd sét mdt sb nghién ctru lién
quan dwoc cdng bd bang ngdn ngtr khac hodc
trén cac ngudn di liéu khéng dwoc 1ap chi muc.

Trong twong lai, cAn c6é thém céac the
nghiém Iam sang dai han, nghién cu da trung
tam va cac phan tich hiéu qua chi phi nham xac
dinh rd hon gia tri thwe tién clha trng phwong
phap ché tac trong cac bdi canh 1am sang khac
nhau_15,20,22

IV. KET LUAN

Cac phuwong phap ché tac khung bd da
chuyén dich rd rét tir ky thuat duc truyén théng
sang cac quy trinh k¥ thuat sé, trong d6 in 3D
kim loai, dac biét la SLM, cho thdy kha ndng dat
dd chinh xac cao, con CAD/CAM déng vai tro
quan trong trong chuan héa thiét ké. Khéng cé
phwong phap nao téi wu trong moi diéu kién, do

do viéc lwa chon can can nhéc gitra d6 chinh
xac, chi phi va kha nang trién khai, véi phuwong
phap két hop 1a giai phap chuyén tiép phu hop
hién nay.
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Summary

FABRICATION METHODS FOR REMOVABLE PARTIAL DENTURE
FRAMEWORKS IN MODERN DENTISTRY

Removable partial denture (RPD) frameworks are a commonly used rehabilitation solution
for partially edentulous patients. The quality of prosthetic outcomes largely depends on the
accuracy of the metal framework fabrication process. In recent years, fabrication methods have
shifted from conventional casting techniques to digital technologies such as CAD/CAM, metal 3D
printing, and hybrid workflows. This review aims to systematize current fabrication methods for
RPD frameworks, while analyzing their mechanisms, advantages, limitations, and developmental
trends based on international studies. The results indicate that digital fabrication methods,
particularly selective laser melting (SLM), can achieve fit accuracy comparable to or superior to
conventional casting, while reducing fabrication errors and improving reproducibility. However,
high cost and technical requirements remain major barriers to widespread clinical implementation.

Keywords: Removable partial denture framework, metal casting, CAD/CAM, selective laser
melting, 3D printing.
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