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Bai téng quan tuong thuét c6 yéu té hé théng nay nham mo ta va phén tich chi tiét timg buéc cta quy trinh
ky thuat sé khép kin trong ché tao ham chinh hinh mii-xuong & réng (NAM) cho tré so sinh bj khe h& méi vom
miéng (CL/P). Mot cudc tim kiém y vén duoc thuc hién trén céc co sé dir liéu dién tr chuyén nganh dén hét thang
9 ndm 2025. Quy trinh lwra chon nghién ctiu tuan theo So dé PRISMA. Tiéu chi cét I16i Ia cac nghién ciru phdi mé
té day du quy trinh ky thuét s6 khép kin trong ché tao ham NAM (ttr thu thap di liéu bdng may quét trong miéng
(I0S) dén sén xuét khi cu). Téng cong 227 bén ghi duoc xéac dinh ban déu, va sau qué trinh sang loc nghiém
ngét, chi c6 3 nghién ctru dap g day dd tiéu chi dé dua vao téng quan. Quy trinh ky thuét s6 khép kin bao gém
céc buoc: Thu théap di liéu 3D bang méy quét trong miéng, Thiét ké c6 suw hé tro ctia méy tinh (CAD), San xuét cé
sw hé tro cia méy tinh (CAM) bang in 3D hodc phay, va Giao ham cuing theo déi IAm sang. Phurong phép nay da
gidi quyét duoc nguy co téc nghén duong thé cb hiku cta phuong phép truyén théng va mang lai loi ich vé tinh
an toan, dé chinh xac cao (giam sai sé thu céng), va hiéu qué vé mét thoi gian. Céc nghién ctru dwoc phén tich
cho thdy hiéu qué Idm sang tich cuc ctia ham NAM ky thuét sé, dac biét Ia trong viéc céi thién sw thdng hang cda
cung réng va hinh thai mii. Mac du két qud ban ddu day hira hen, bang chirng hién tai vdn con han ché vé quy
mé va mirc do tin cay. Can trién khai cac nghién ctru da trung tam, thiét ké chat ché hon, ciing phén tich chi phi-
hiéu qué va theo déi dai han dé xac dinh ré vai tro cta quy trinh ky thuét sé trong thurc hanh tiéu chuén ctiia NAM.

Tir khoa: Khe hé méi vom, ham chinh hinh mii-xwong 6 ring, may quét trong miéng, tbng quan twong
thuat.

. DAT VAN BE

viéc ché tao ham NAM truyén thdng bang cach
l4y diu vat ly ton tai nhidu han ché, bao gdm

Ham chinh hinh mii-xwong 6 réng trwéc
phau thuat (NAM) 1a mét can thiép rat can thiét

nham cai thién két qua phau thuat cho tré so
sinh bi khe h& méi vom miéng (CL/P). Tuy nhién,
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nguy co gay tdc nghén duong thd & tré, quy
trinh tha cong thiéu chinh xac va tén nhiéu thoi
gian."? V@i sy ra doi cla cong nghé ky thuat
sb, dac biét 1a may quét trong miéng (10S) va
san xuét co sy hd tro' clia may tinh (CAD/CAM),
da mang dén mot gidi phap thay thé an toan va
hiéu qua hon.? Tai Viét Nam, du ty 1& tré méc
khe h& moi vom miéng kha cao, viéc (rng dung
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quy trinh ky thuat sé trong ché tao ham NAM
van con so khéi va chwa dwoc chuan héa rong
rai tai cac co s& diéu tri. Sy thiéu hut cac tai liéu
hwéng dan hé théng phu hop véi diéu kién lam
sang trong nwdc dang la rao can Ién trong viéc
chuyén ddi tlr phwong phap truyén théng sang
quy trinh cong nghé cao an toan hon. Xuét phat
twr thwe tién do, cau hdi nghién cu dwoc dat
ra la: Quy trinh k§ thuat sb khép kin trong ché
tao ham NAM dwoc ciu thanh tir nhivng buéc
chuan myc nao va cac bang chirng y van hién
tai hd tror tinh kha thi 1am sang cta quy trinh
nay ra sao?

Muc tiéu ctia bai tbng quan nay 1a md ta va
phan tich chi tiét t'ng bwédc cla quy trinh ky
thuat sb khép kin trong ché tao ham NAM, tw
doé cung cap mot cai nhin téng thé vé cach thirc
cbng nghé nay duwgc (rng dung trén lam sang
dwa trén cac bang chirng khoa hoc da duoc
cong bd. Cu thé, bai viét s& hé théng héa cac
coéng doan tir thu thap di liéu 3D, thiét ké ao,
cho dén san xuét khi cu cudi cung.

Il. NOI DUNG TONG QUAN

1. Phwong phap

Mot cudc tim kiém y van cé hé thdng dwoc
trién khai trén cac co s& di¥ liéu dién ti chuyén
nganh (PubMed, Scopus, Embase, Cochrane
Library, Google Scholar) v&i khung thoi gian
khoéng gi¢i han, tinh dén hét thang 9/2025.
Chién lwgc tim kiém dwoc xay dwng bang
cach két hop cac tir khoa (“cleft lip palate”,
“nasoalveolar molding”, “intraoral scanner”,
“fabrication”) st* dung cac toan t& Boolean
(AND, OR, NOT). Qua trinh lya chon nghién
ctru tuan theo PRISMA (Preferred Reporting
Iltems for Systematic Reviews and Meta-
Analyses).

Nghién ctru nay sé bao gdm tét ca cac thiét
ké nghién ctru gbc nhw thr nghiém lam sang,
nghién ctru doan hé, bao cao ca lam sang...

khéng gi¢i han ngdn nglr hodc bbi canh dia
ly. Tiéu chi cét 16i vé cong nghé |a cac nghién
clru mo t& day dd quy trinh ky thuat sb khép
kin trong ché tao ham NAM (tw thu thap dir liéu
bdng may quét trong miéng cho dén san xuét
khi cu), hoac danh gia cac khia canh ky thuat
lién quan dén quy trinh nay, nhw dd chinh xac
va tinh kha thi. Quan thé nghién clru dwoc chap
nhan 1a tré em méc CL/P, thudc moi giai doan
diéu tri ham NAM, v&i cac két qua lién quan dén
d&c diém, hiéu qua, do khit sat va sy thoai mai
cta khi cu nay. Ngwoc lai, nghién ctru sé loai
trlr cac dang tai liéu tbng quan va cac ngudn
khéng dwoc binh duyét (chwong sach, ky yéu
héi nghi, bai xa luan, trang web). Cac nghién
ctu bi loai trr néu chi dwa vao phuong phap
truyén thdng ma khéng cé sy tham gia clia may
quét trong miéng trong bdi canh thiét ké hoac
ché tao ham NAM, hodc néu quan thé nghién
cu la nguwdi 16n, hodc lién quan dén cac hoi
chirng so mat khong phai CL/P.

Quy trinh xac dinh va sang loc tai liéu dworc
thwe hién theo So' dd PRISMA qua ba giai doan
chinh, bat dau tir 227 ban ghi ban dau. Sau khi
thu thap va loai bd cac ban ghi trung lap, 92
ban ghi da dwgc dwa vao giai doan sang loc.
Trong giai doan nay, 60 ban ghi bi loai trir do
khéng lién quan, dan dén 32 bao cdo dwoc truy
xuét toan van. Cubi cung, 29 bao co da bij loai
trr vi cac ly do cu thé (chd yéu Ia khéng co
ham NAM/tré so sinh, khéng sir dung may quét
trong miéng, hodc khéng mé ta day da quy trinh
ky thuat sd khép kin). Két qua 1a 3 nghién ctru
dap ng day du tiéu chi da dwoc chon dé phan
tich chi tiét va dwa vao téng quan.

Bai tbng quan nay khong tién hanh danh gia
dinh lwong chét lwong nghién ctru hodc nguy
co sai léch cua ba bai bao dwgc chon, day la
mot diém han ché. Trong tam la mo ta va hé
thdng hoéa quy trinh ky thuat sé khép kin trong
ché tao ham NAM, vén 1a mét linh vyc méi voi
sb6 lwong bang chirng it. Do d8, han ché cua
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phwong phap luan Ia bai viét khéng danh gia
duwoc mirc d6 tin cay cla cac bang chirng lam
sang, nhwng ddi lai, ddm bao sw tap trung téi da
vao viéc cung cép tai liéu tham chiéu chi tiét vé
quy trinh cdng nghé.
2. Két qua

M6 ta két qua tim kiém

Dwa trén bang tém tat két qua, ba nghién
ctvu dwoc chon (t Trung Quéc, An Do va Burc)
déu cho thay tiém nang &ng dung cla quy trinh
ky thuat sb trong ché tao ham NAM cho tré
so' sinh mac CL/P. Cac nghién clru, bao gém
nghién cru thi diém va bao cdo ca bénh, tap

trung vao viéc cai thién hinh thai xwong & réng
va mii, déng thoi chirng minh tinh an toan,
chét lwong cao va hiéu qua vé mét thoi gian
ctia phwong phap ky thuat sb. Cu thé, cac két
qua danh gia cho thay sw cai thién dang ké vé
sw thdng hang cla cung réng, hinh thai mdi (tru
mii dwoc nang lén) va kha ndng gidm thiéu thoi
gian thwc hién quy trinh so véi phwong phap
truyén thdng. Mé&c du ¢ nhirng bién chirng nhd
duwoc ghi nhan trong mot bao céo (nhw can can
thiép tha cong), cac nghién ctru nhin chung déu
khang dinh tinh kha thi va hiéu qua cla viéc
chuyén déi sang quy trinh k¥ thuat sé.

[ Réc dinh cédc nghién ciru gua cor s& diF lifu va ciac ngudn khic ]

S4 ban ghi xac dinh duwgc tir
PubMed: BS
Scopus: 22
Embase: 20

Cochrane Library: 0
Google Scholar: 100

Xéac dinh

Sé bdn ghi b loal b trude khi
® sdng loc: Cac ban ghi tring lap da
b loai bd (n = 135)

)

¥

Sh ban ghi ducgre sang loc

54 ban ghi bj loal trir do khéng lién

van (n = 32)

(n=192) quan {n = 60)
g &b bdo cdo b loai trir (n = 29):
¥
- Khéng dé cap dén két qua NAM
hodc tré so sinh (n = 15)
54 bao cdo duge tim kidm a8 truy xubt toan ol - 105 khéng duge sl dyng trong

bédi canh thift ké hodic ché tao
MAM (n = 6)
- Khéng mé ta day di quy trinh ki

J

¥

thuét sb khép kin trong chit tao
MNAM {n = 8)

dura vao phin thng quan (n = 3)

Téng hgp

S8 bao cdo duge ddnh gia 90 didu kign va

So d6 1. Tim kiém va lwa chon nghién c(ru theo khuyén cao ctia PRISMA
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Quy trinh ky thuat sé khép kin trong ché
tao ham NAM

Buéc 1 - Thu thép div liéu 3D bang may quét
trong miéng

Coéng doan nén tang khéi dau cho toan bo
quy trinh ky thuat s 13 viéc thu thap d liéu 3D
bang 10S, thay thé hoan toan cho phuong phap
ldy déu vat ly truyén thdng. Qua trinh nay duwoc
tién hanh ngay tai phong kham khi tré hoan
toan tinh tado va dwoc git® 6n dinh trong long
cha me.2 Bac si sé st dung cac may quét hién
dai c6 dau quét nhé nhw 3Shape TRIOS hodc
MEDIT-i500 dé ghi lai hinh anh gidi phau chi
tiét cila cung ham va vom miéng trong khoang
thoi gian ngén, thuong chi tir 2 dén 5 phat, ma
khéng can dén béat ky hinh thirc gdy mé nao."?

Uu diém vwot tréi nhat ctia phwong phap
nay la tinh an toan, vi né loai bd hoan toan nguy
co tdc nghén dwong thé do vat liéu 14y dau gay
ra." Bén canh d6, quy trinh con mang lai hiéu

qué cao vé thoi gian va dd chinh xac. D liéu
ky thuat s6 cé s&n ngay lap tire, cho phép kiém
tra va quét lai néu can, ddng thoi loai bd cac
buwéc trung gian cé thé gay sai s6 nhu dd mau
thach cao.* D& liéu 3D thu dwoc tir IOS phan
anh trung thuc hinh thai giai phau, tao ra mét
nén tang dang tin cay cho cac buwéc thiét ké va
san xuét vé sau.?

Mac du vay, viéc quét trong miéng & tré so
sinh van ton tai nhitng thach thirc nhét dinh,
chd yéu dén tir sw bat hop tac cla tré va cac
chuyén dong kho lwong.® D& khéc phuc, kinh
nghiém cla ngudi thye hién cung véi cac dung
cu hé trg dé& banh méi, ma la rat quan trong.
Sau khi quét, dir liéu thd sé& dwoc xi ly béng
phan mém chuyén dung dé loai bd cac I6i hinh

anh (artefacts), dam bao file STL cudi cuing
sach sé va hoan chinh, s&n sang cho giai doan
thiét ké 40.2

Hinh 1. Quét trong miéng viing khe hé két hop thiét ké mang NAM trén phan mém Exocad?

Buéc 2 - Thiét ké c6 sw hé tro ctia may tinh
(Computer-Aided Design - CAD)

Sau khi c6 duoc file scan 3D (dinh dang
STL), giai doan thiét ké do trén may tinh (CAD)
dwoc bat diu. D liéu sé dwoc nhap vao cac
phan mém chuyén dung nhw 3Shape Appliance
Designer, EXOCAD, hoac Geomagic Design X

dé tao ra mot mau ham &o chinh xac.'? Céng
doan cbt 16i clia bwdrc nay la viéc thiét ké khi cu,
trong d6 ky thuat «dép sap ky thuat sd» (digital
wax-up) déng vai trd then chét. Ky thuat vién sé
l4p day khodng hé va cac vung lem clia xwong
6 rang mot cach c6 tinh toan dé tao ra mét cung
ham ly twéng, qua doé dinh hwéng cho sy phat
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trién va dich chuyén cla cac phan doan xwong
ham. Thao tac nay moé phéng viéc thém acrylic
trong phwong phép truyén théng nhung véi do
chinh x&c va kha nang kiém soat cao hon rét
nhiéu.2

Trong qué trinh thiét ké, dwong vién ngoai
cta khi cu dwoc vé can than dé giai phong
hoan toan cac cau trac phanh madi, ma, va do
day cla khi cu dwoc git ddng nhét, thuwong &
mirc 2,5mm.® Mét wu diém ndi bat cla cong
nghé CAD 13 kha nang lap ké hoach diéu tri

theo tirng giai doan. Cac nghién ctru da chira
rang cé thé tao ra mot chudi cac mau ham 3o,
mé phdng s di chuyén ctia cung ham qua tirng
tuan, tlr do thiét ké va san xuét hang loat khi
cu cho toan bd qua trinh diéu tri ngay to dau.’
Quy trinh thiét ké &o nay khéng chi mang lai do
chinh xac va kha nang tuy chinh vwot trdi, ma
con cho phép lwu tri» di liéu dé dang, gidp viéc
tai s&n xuat khi cu khi bi mat hoac hdng tré nén
nhanh choéng va thuan tién.®

R 5 M
f €

Hinh 2. Thiét ké khi cu NAM trén mé hinh ham trén ky thuat sé6 gém ba bwéc chinh: (A)
chuén bi mé hinh béng cach chinh stra cac viing 16m sau, (B-D) xac dinh hwéng dat khi cu
va chan khe hé cung cac vi tri 16m cii bang sap ky thuat s, dong thei vé dwong vién khi cuy,
va (E) tao hinh tw dong va hoan thién khi cu & nhiéu géc nhin2

Buéc 3 - Sén xuét cé sw hé tro cia may tinh
(Computer-Aided Manufacturing - CAM)

Tw ban thiét ké &o, khi cu NAM s& duoc
hién thwc héa thong qua cac cong nghé san
xuét k¥ thuat s (CAM). Phwong phap phd bién
nhat dwoc cac nghién clu ap dung 1a in 3D
(cong nghé bdi dap), stv dung cac may in nhw
SLA ho&c DLP dé tao hinh khi cu tir cac 16p
vat liéu nhya I6ng (resin)."? M6t phwong phap
khac 1a phay, dung mii khoan diéu khién bang
may tinh dé déo got mot khéi vat liéu rdn nhw
PMMA thanh hinh dang mong muén.? Yéu té

quan trong hang dau trong giai doan nay Ia viéc
st dung vat liéu twong thich sinh hoc, dwoc
cép phép dung trong y té nhw resin MED610 dé
dam bdo an toan tuyét dbi cho tré.! Sau khi san
xuét, khi cu phai trai qua cac bwéc x ly sau
cung khong thé thiéu, bao gébm rira sach bang
cbn dé loai bd vat liéu thira, x& ly quang tring
hop bang tia UV dé dat do cirng va tinh 6n dinh,
va cudi cung la mai nhén, danh béng ky luéng
moi bé mat va canh vién dé loai bd cac diém
sac, ddm bao khi cu hoan toan tron lang va
khéng gay kich (rng niém mac miéng cla tré.2
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Hinh 3. Cac bwéc xtr ly thi cong sau in 3D cho mang che khe hé khau cai gom: (A) loai
bé dau vét tir gia d& va hiéu (rng bac thang bang dung cu cat, (B) lam méng viing mat tién
dinh, (C) danh béng 1an dau bang gidy nham, (D) danh béng lan hai bang gidy nham hat nhé,
(E) 1am nhan cac canh sac & mit trong tién dinh, (F) kiém tra cac canh sac bang ngén tay,
(G) danh béng lan ba bang banh danh béng va bét da bot, va (H) hoan thién bang banh danh
béng véi sap danh béng?

Buoc 4 - Giao ham va theo déi lam sang

Day 14 giai doan cudi ciing, rng dung thanh
qua cla quy trinh ky thuat sé vao thyc té lam
sang. Khi cu sau khi hoan thién sé duoc thir
tric tiép trong miéng tré dé danh gia do khit
sat, s 6n dinh va dam bao khéng gay khé chiu.
Nh& d6 chinh xac cao cla toan bd quy trinh
tr quét dén san xuét, khi cu thwong vira van
hoan hdo ngay ti lan dau tién, giup gidm thiéu
dang ké thoi gian chinh stra tai ghé. Tai budi
giao ham, cha me sé dwoc huwéng dan chi tiét
vé cach thao Ip, vé sinh khi cu hang ngay va
ky thuat si dung bang keo méi (lip taping) dé
tdi wu héa hiéu qua diéu tri.” Sau do, cac budi
tai kham sé dwoc 1én lich dinh ky dé bac si theo
déi tién trinh di chuyén cGa cung ham va thay
thé khi cu mé&i néu ké hoach diéu tri theo tirng
giai doan da duwoc thiét ké tw truéc.!

3. Ban luan

Viéc chuyén ddi tlr quy trinh ché tao ham
NAM truyén théng sang quy trinh k§ thuat sé
khép kin danh diu mét sw thay ddi mé hinh
dang ké trong diéu tri CL/P. Quy trinh k¥ thuat
sb da giai quyét dwoc phan Ién nhirtng nhwoc
diém cb hiru ctia phwong phap cii, dac biét la
vé mét an toan va hiéu qua. Bang cach loai b
hoan toan viéc lay dau vat ly, nguy co nghiém
trong nhéat 1a tdc nghén dudng thé & tré so sinh
da dwoc triét tieu.' Hon nira, toan bd quy trinh
tir thu thap di lieu dén san xuat dwoc sb hoa
da gitp tang cwdng do chinh xac va giam thiéu
sai s6 do cac buwéc thi cong gay ra. Tuy nhién,
quy trinh nay ciing dat ra nhirng thach thirc méi
lién quan dén chi phi dau tw va yéu cau vé ky
nang chuyén mén. Bang duéi day tém tat cac
wu va nhwoc diém chinh cla hai quy trinh:
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Bang 2. So sanh wu diém va nhwoc diém cta hai quy trinh

Tiéu chi

Quy trinh truyén théng

Quy trinh ky thuat sé

An toan

Rui ro cao (t&c nghén dwdng thé)

An toan cao (khong 14y d4u vat
ly)

Po chinh xac labo)

Thép (sai sb tir vat liéu, dd mau,

Cao (di¥ liéu 3D chinh xac, CAM)

Tén nhiéu thoi gian (Iay du, van

Nhanh (quét nhanh, thiét ké& va

Thoi gian chuyén, labo tht cong) san xuét tai chd)
s Kho chiu cho tré (vat liéu lay ddu  Thoai mai hon (quét nhanh,
Sw thoai mai trong miéng) khéng xam lan)
Chi bhi Chi phi dau tw ban dau thép, chi  Chi phi dau tw ban dau cao, chi
P phi vat liéu/nhan cong cao phi van hanh thap hon
Ky néng Doi hoi ky nang 1am sang va labo  Doi hoi ky nang van hanh thiét bi

tha cong

va phan mém so

Lwu trir / Tai san xuat chiém dién tich)

Kho khan (m&u thach cao dé vé,

Dé dang (Iwu try file ky thuat s6,
tai san xuat nhanh)

Céac nghién ciru dwoc phan tich déu cho
thay hiéu qua 1am sang tich cwc ciia ham NAM
duwoc ché tao bang quy trinh ky thuat sé6. Cac
khi cu co do khit sat cao, vira van tét ngay tw
lan giao ham dau tién, giup gidm thiéu thoi gian
chinh sira tai ghé va tang sw hop tac cla bénh
nhan.2 Quan trong hon, ching da chirng minh
dwoc hiéu qua trong viéc thu hep khe hé xwong
6 réng va cai thién hinh thai cung ham, dat duoc
cac muc tiéu diéu tri twong dwong hoéc tét hon
so v&i phwong phap truyén théng.! Biéu nay
khang dinh quy trinh k¥ thuat sé la mét phwong
phap t6t, mang lai két qua 1am sang c6 thé du
doan duworc.

Tuy nhién, can thang than nhin nhan nhirng
han ché dang ké cta bang chirng khoa hoc
hién tai vé quy trinh ky thuat sé khép kin trong
ché tao ham NAM. Th& nhét, sé lwong nghién
ctru con rat it, chi co ba bai bao dwoc chon sau
qua trinh sang loc nghiém ngat. Th hai, cac
nghién clru nay chl yéu la bdo céo ca bénh
hodc nghién ctru thi diém, véi c& mau nhd

va thiéu vang cac thir nghiém lam sang ngau
nhién c6 déi chirng hoac theo dbi dai han. Do
do, chwa c6 di liéu manh mé vé két qua phau
thuat lau dai va tac déng clia quy trinh s hoa
déi voi sw tang trwdng mét - mii cha tré. Bén
canh do, ludn tdn tai kha nang thién léch céng
bd, khi chl yéu chi c6 nhitng trung tdm thuc
hién thanh céng quy trinh m&i cong bd két qua.
Cudi cung, mét han ché 16n khac, ddc biét quan
trong trong bdi canh Viét Nam, 1a sy thiéu hut
di liéu vé tinh chi phi - hiéu qué cta quy trinh
ky thuat sb tai cac qudc gia co thu nhap trung
binh thap.

R&o can I&n nhét la chi phi dau tw ban dau
cho céc trang thiét bi nhu may quét trong miéng,
may in 3D/may phay va cac phan mém thiét ké
ban quyén. Day |a mot khodn dau tw Ién co thé
ndm ngoai kha naéng cla nhiéu co s& y té, déc
biét 1a & cac nwéc dang phat trién.8 Chi phi bao
tri, nang cap thiét bi va vat tw tiéu hao ciing 1a
mot yéu té cn dwoc can nhéc trong ké hoach
tai chinh dai han.
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Bén canh d6, quy trinh nay doi hai qua trinh
phd cap va dao tao ky nang dbi v&i d6i ngii y
bac si va k¥ thuat vién. Viéc chuyén ddi tor kj
nang thd cong sang k§ nang sb yéu cau thoi
gian dao tao va thuc hanh dé cé thé van hanh
thanh thao céc thiét bi va phdn mém phuc tap.
Ky nang quét trong miéng trén tré so’ sinh, vén
thwong khéng hop tac, la mét thir thach dac thu
doi héi sw kién nhan va kinh nghiém.2 Twong
tw, viéc thiét ké do khi cu NAM trén phan mém
CAD ciing yéu ciu sw am hiéu sau sic vé ca
coéng nghé 1an nguyén tac diéu tri 1am sang dé
dam bao khi cu dworc tao ra tdi wu nhat.®

Trong twong lai, cac thach thirc nay cé thé
duwoc giai quyét thong qua sw phat trién cua
cbng nghé. Viéc tich hop tri tué nhan tao (Al)
vao phan mém thiét ké hira hen sé tw dong héa
mot phan hodc toan bd qua trinh, gitp gidm s
phu thudc vao k§ ndng ca nhan va rat ngén thoi
gian thiét ké." Ddng thoi, sy phat trién khong
ngwrng cla khoa hoc vat liéu sé mang dén cac
loai nhwa in 3D méi c6 dac tinh co hoc va sinh
hoc wu viét hon, an toan hon va chi phi hop ly
hon." Sy canh tranh trén thj trwdng cling dwoc
ky vong sé& lam gidm gia thanh ctia cac thiét bi,
gilip céng nghé nay tré nén dé tiép can hon.

Tai cac nuwéc phat trién, quy trinh nay dang
dan dwoc ap dung rong rai.”2 Béi véi bbi canh
thwc tién tai Viét Nam, viéc (rng dung quy trinh
ky thuat sb khép kin trong ché tao ham NAM
c6 thé mang lai loi ich I&n, mac du con dbi mét
v&i cac thach thirc vé chi phi ban dau va dao
tao chuyén mon. Dé bat dau chuyén giao cong
nghé nay, chung téi khuyén nghi can trién khai
thi diém quy trinh k§ thuat sé NAM tai cac trung
tam Rang Ham Mat - Phau thuat Ham Mat tuyén
cudi. Viéc thi diém sé gitp danh gia tinh kha thi
va hiéu qua ctia quy trinh trong méi trivd'ng 1am
sang thuc té tai Viet Nam, doéng thoi tao diéu
kién dé cac trung tam diéu tri chuyén sau co
thé thiét ké va gvi di¥ liéu bénh nhan cho cac
co s& vé tinh dé in 3D tai chd, tir d6 mé rong

kha nang tiép can diéu tri cho bénh nhan & cac
vung xa.

Song song Vvéi viéc trién khai thi diém, can
wu tién xay dwng nén tang nghién ctvu va chuén
hoéa quy trinh trong nwéc. Cac nghién clru phai
tap trung danh gia tinh kha thi, chi phi — hiéu
qua, xay dwng chwong trinh dao tao nhan Iwc,
va khao sat trai nghiém cla cha me bénh nhi
khi ap dung céng nghé sb hoa. Trén co s& dir
liéu thu thap dwoc, can thiét phai xay dwng mot
Quy trinh chuan Lam sang (Clinical Protocol) va
Hwéng dan Thyc hanh riéng cho Viét Nam vé
&ng dung k¥ thuat sb trong ché tao ham NAM.
Viéc chuan hoéa nay sé dam bao tinh déng déu
va nang cao chét lwong diéu tri trén ca nuwéc,
gitip Viét Nam tan dung téi da loi ich ma cong
nghé ky thuat sé mang lai.

. KET LUAN

Quy trinh k¥ thuat sé khép kin (rng dung may
quét trong miéng, thiét ké CAD va ché tao NAM
bang in 3D cho thay tinh kha thi cao, cai thién
dang ké do chinh xac, tinh chuin héa va hiéu
qua thao tac so v&i quy trinh thd cdng truyén
thdng. Cac nghién ctvu hién c6 déu ghi nhan an
toan 1am sang tét, khéong phat hién bién chiing
nghiém trong, va dem lai trdi nghiém thuan lgi
hon cho co s& diéu tri. Tuy nhién, cac bang
chirng hién tai chd yéu dén tlr nghién ctu c&
mau nho va bao cdo ca, do dé chwa di manh
dé khang dinh hiéu qua vwot trdi hodc dé xem
quy trinh k§ thuat s nhw mét “tiéu chuan thuc
hanh m&i”. Can c6 nghién ctru da trung tam,
thiét ké ch&t ché hon, cling véi theo déi dai han
va phan tich chi phi-hiéu qua, nham xac nhan
day da céac loi ich 1am sang va kinh té. Du con
han ché, két qua hién tai cho thay tiém nang ré
rét cla quy trinh k¥ thuat sd khép kin trong viéc
nang cao chét lwong diéu tri NAM va huéng
t&i ap dung rdng rai trong thyc hanh lam sang
twong lai.
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Summary

A SYSTEM-BASED NARRATIVE REVIEW OF THE CLOSED-
LOOP DIGITAL WORKFLOW FOR NEONATAL NASOALVEOLAR
MOLDING (NAM) DEVICE FABRICATION IN INFANTS WITH CLEFT
LIP AND/OR PALATE (CL/P)

This narrative review with systematic elements aims to describe and analyze in detail each step
of the closed-loop digital workflow for fabricating nasoalveolar molding (NAM) devices in infants with
cleft lip and/or palate (CL/P). A literature search was conducted across major electronic databases
up to September 2025. Study selection followed the PRISMA flowchart. The core inclusion criterion
required studies to fully describe a closed-loop digital workflow for NAM fabrication, from intraoral data
acquisition using an intraoral scanner (I0S) to device production. A total of 227 records were initially
identified, and after rigorous screening, only 3 studies fully met the criteria for inclusion in this review.
The closed-loop digital workflow consists of the following steps: 3D data acquisition using an intraoral
scanner, computer-aided design (CAD), computer-aided manufacturing (CAM) via 3D printing or
milling, and delivery of the appliance with clinical follow-up. This approach overcomes the inherent
airway obstruction risks associated with traditional impression methods and offers advantages in
safety, high accuracy (reduced manual error), and time efficiency. The included studies demonstrated
positive clinical outcomes with digital NAM appliances, particularly in improving alveolar alignment
and nasal morphology. Although preliminary results are promising, the current evidence remains
limited in scale and reliability. Multicenter studies with more rigorous designs, cost-effectiveness
analyses, and long-term follow-up are needed to clarify the role of the digital workflow in establishing
NAM as a standard clinical practice.

Keywords: Cleft lip palate, nasoalveolar molding, intraoral scanner, narrative review.
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