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PANH GIA DO KHIT SAT CUA PHUC HINH Ki THUAT SO CHO RANG SU*A
BANG PHU'ONG PHAP CHONG HINH TRIPLE SCAN
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Pham Hoang Bio Khanh', Thai Trin Minh Tan', Trin Chi Nguyén',

Trwong Hai Ninh', Hoang Trong Hung', Huynh Céng Nhat Nam'

TOM TAT )

M@ dau: Phuc hoi rang sita tham my va bén chac
la mét thach thic. Cac phuang phap truyen thong nhu
mao thép khong gi hay mao Zirconia lam san cé
nerng han ché& vé thdm my, do xam I&n hodc dd khit
sat. €ong nghé nha khoa ky thudt s (CAD/CAM, in
3D) mang lai tiém ndng cho céc phuc hdi chinh xac va
it xam 1an haon cho tré em. Muc tiéu nghién ciru:
Nghién clu in-vitro nay nham muc tiéu so sanh d6
khit sat ctia ba loai mdo rang cura sira ché tac ky thuét
s0: mao resin in 3D, mao hybrid ceramic CAD/CAM, va
mgo PMMA CAD/CAM Phuong phap: Mudi mau cho
moi loai mao (tong cdng 30) dugc thlet ké bang phan
mém CAD dua trén dir liéu quét 3D cla mot cui rang
clra sita chudn bj san. Sau khi ché tac, do khit sat
dudc danh gia dinh lugng béng perdng phap chong
hinh Triple Scan, str dung phan mem chuyén dung de
so sanh dir liéu quet 3D cua cui rang, long mao va
mao da gan trén cli. Di liéu sai léch (RMS, trung
binh, t8i thi€u, t8i da) dugc phan tich thong ké. Két
qua Két qua cho thay mao resin in 3D c6 d6 sai léch
tong the (gia tri RMS va sai biét trung b|nh) thap hon
dang k&, thé hién do khit sat t6t han so véi hai nhdm
mdo CAD/CAM (p<0 05). Dac biét, d6 hd tai dutng
hoan t&t cla m3o in 3D ciing nhd "hon c6 y nghia so
vGi mao hybrid ceramic (p<O0. 05) Khong co6 su khac
biét dang k& vé dd khit sat & mét trong long mdo gitta
ba nhom. Két luan: Irong diéu kién nghlen ciu h|en
tai, mao resin in 3D cho thay do khit sat tong thé va
do khit sat vién tét hon so vGi mao hybrid ceramic va
PMMA ché tac bang CAD/CAM cho phuc hinh rang ctra
stra. T khoad: DO khit sat, Phuc hinh ky thuat so,
Rang sifa, In 3D, CAD/CAM.

SUMMARY
FIT ACCURACY ASSESSMENT OF DIGITAL
RESTORATIONS FOR PRIMARY TEETH

USING THE TRIPLE SCAN METHO

Introduction: Restoring primary  teeth
aesthetically and durably is challenging. Traditional
methods like stainless steel or prefabricated zirconia
crowns have limitations regarding aesthetics,
invasiveness, or marginal fit. Digital dental technology
(CAD/CAM, 3D printing) offers the potential for more
accurate and minimally invasive restorations for
children. Objective: This in-vitro study aimed to
compare the fit accuracy of three types of digitally
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fabricated primary incisor crowns: 3D-printed resin,
CAD/CAM hybrid ceramic, and CAD/CAM PMMA.
Method: Ten samples of each crown type (total of
30) were designed using CAD software based on 3D
scan data of a prepared primary incisor abutment.
After fabrication, the fit accuracy was quantitatively
evaluated using the Triple Scan superimposition
method, employing specialized software to compare
3D scans of the abutment, the intaglio surface of the
crown, and the seated crown. Deviation data (RMS,
mean, minimum, maximum) were statistically
analyzed. Results: Results indicated that the 3D-
printed resin crowns exhibited significantly lower
overall deviation (RMS and mean values), representing
better fit compared to the two CAD/CAM crown groups
(p<0.05). Specifically, the marginal gap of the 3D-
printed crowns was also significantly smaller than that
of the hybrid ceramic crowns (p<0.05). No significant
difference was observed in the internal fit among the
three groups. Conclusion: In conclusion, 3D-printed
resin crowns demonstrated better overall and marginal
fit under the study conditions compared to CAD/CAM-
fabricated hybrid ceramic and PMMA crowns for
primary incisor restorations.

Keywords: Fit accuracy, Digital
Primary teeth, 3D printing, CAD/CAM.

I. DAT VAN DE

Bé rdng sifa ngoai viéc dam nhiém chic
nang an nhai con dong vai trd quan trong trong
phat am, kich thich su phat trlen xuong ham, gu.r
khoang cho bd rang vinh vién thay thé va tham
my. Do do6, duy tri mot bo rang khde manh co
tam quan trong déc biét di véi sy phat trién thé
chat va tinh than clla moi dira tré. Cac vat liéu
dugc sur dL_lng dé phuc hdi cac rdng trudc sira
can phai c6 chat lugng cd hoc t6i uu cling nhu
dd bén mau d&€ dam bao hiéu qua lau dai. Phuc
h6i rdng sira bang mao thép khong gi lam san
(SSC) la chudn vang trong phuc hoi cac rdng
stfa, do dd bén cao, chi phi thap, dé diéu chinh
va thuc hién trén 1dm sang. Tuy nhién mdo SSC
khéng dap ('ng dugc mong dgi vé mét thdm my
do mau kim loai va thudng dugc chi dinh cho
diéu tri phuc hoi cac rang c6i slra. Trong khi do,
cac ky thuat phuc héi bao gbm mado SSC mét hg,
mao SSC tién veneer hoac mao khudn nhua cai
thién hon vé thdm my nhung ching cling c6 mot
s& nhugc diém nhéat dinh, bao gém dd bén kém,
nguy co sau rang tai phat, mang bam, khdng 6n
dinh mau séc va kho thuc hién. Mao Zirconia lam
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san ra doi gidi quyét dugc van dé vé thdm my,
dd bén trong cac phuc hdéi danh cho réng cUa
stfa. Tuy nhién, thuc hién mao Zirconia lam san
phai doi hoi phai mai nhiéu mo rang va cé do
khit sat kém.!

Nhiing nam gan day, nhiéu ky thudt phuc
h6i thdm my rang sita ing dung c6ng nghé ky
thuat s6 nha khoa da dudc th&r nghiém va ap
dung trén lam sang. Viéc tich hgp cdng nghé lay
dau ky thuat s6 (I0S), cong nghé CAD/CAM, in
3D trong nha khoa da trd thanh mét cubc cach
mang hda va dan thay thé cac phuang phap ché
tao phuc hinh truyén thong. T dit liéu dau ky
thuat sd bac si c6 thé hoan tat diéu tri phuc hinh
thdm my chi trong mdt [an hen, gidm thdi gian
diéu tri cho tré. Bong thdi viéc s dung phan
mém thiét ké phuc hinh va tién bd trong cong
nghé vat li€u gilp cac diéu tri phuc hoi trd nén it
xam lan han, dat dugc do chinh xac cao han so
v8i cac phuc hinh lam san. Xam 1&m t6i thiéu 1a
moét muc tiéu hang dau trong diéu tri phuc hoi
nha khoa tré em. Viéc ap dung quy trinh ky
thuat s6 la giai phap hitu ich gitp nha si dat
dudc muc tiéu nay trong cac diéu tri cho tré em.
Cac nghién clru vé déc diém vat ly nhu dd bén
khang gay, do bén udn, do nhiéem mau cla cac
loai vat liéu phuc h6i nha khoa ky thuat s6 nhu
composite st dung trong cong nghé CAD/CAM
hodc nhua in 3D cho thay cac loai vat liéu nay cd
nhiéu uu diém va ¢ tiém ndng ('ng dung cao
trong cac diéu tri phuc hoi thdm my cho ring
stfa. Tuy nhién, chua c6 nhiéu nghién ciru danh
gia do khit sat gilfa cac loai phuc hinh nay trén
bo rang sira. Vi vay, ching t6i thuc hién nghién
clru nham so sanh do6 khit sat gitta mdo resin in
3D, mao hybrid ceramic CAD/CAM va mao PMMA
trong diéu tri phuc hdi réng cra sira.>?

Il. BOI TUQNG VA PHUO'NG PHAP NGHIEN CU'U

Thiét ké nghién ciru. Nghién cliu in-vitro
thuc hién tai Khoa Rang Ham Mat, Pai hoc Y
Dugc Thanh phé HO6 Chi Minh tur thang 08/2024
dén thang 4/2025. DGi tugng nghién clru gom
mdo rang clra sira dudc ché tac bang phucng
phap in 3D tir vat liéu 1a nhua in 3D (Seramco,
Thuy Si), mdo rang clra sita dugc ché tac bang
phuong phap tién ky thuat s tir vat liéu la hybrid
ceramic composite khoi CAD/CAM (Shofu HC,
Nhat Ban) va mdo rang clfa sita dugc ché tac
bang phucng phap tién k¥ thuat s tir vat liéu la
PMMA (Adite, Trung Quéc), n=10 mao/ nhom.

Quy trinh thiét ké cui va mao rang

- Thu thap 01 rang ctra sita ham trén (51)
da rung.

- Tién hanh stra soan cui rang 51 vdi dudng

hoan tat bG xudi 0,5-0.8mm tai cd rang giai
phau, ha canh cdn 1mm, bé day slfa soan tGi da
1mm & toan bo thanh truc cla rang.

- Tién hanh lay ddu ky thuat s cui rang 51
vlra dugc stra soan bang may quét trong miéng
3Shape TRIOS Wireless.

- Su dung phan mem Exocad dé thiét ké
mau in cli réng dudc gén 18n mot dé hinh khéi
hop cd kich thudc 1cm*1cm*1cm. Trén dé co
thiét k& diém chuén 1a mét hinh chit thap néi c6
kich thudc 2mm*2mm.

- Tién hanh in khudn cli rang clra sira ham
trén theo mau thiét k€ bang may in 3D SOL
(Ackureta, Dai Loan), s dung nhua resin curo
(Ackureta, Pai Loan), cd d6 cing Short D 85, d6
bén uén 90Mpa).

Quy trinh in dudc thuc hién bang cach tai file
STL cta khudn cui rang vao phan mém Alpha Al,
chudn bi 200ml nhya resin curo dugc trén déu
vao khay chifa muc in va thuc hién in. Sau khi

l[am sach mau cui rang bang may CLEANI
(Ackureta Pai Loan). Cu thé, mau cui rang
dugc rira 2 lan trong dung dich con Isopropyl
99° trong 10 phut. Quang trimg hgp hoan toan
mau cui rdng trong 15 phat véi thiét bi Curie cd
budc séng 580nm dé lam crng mau.

Méo cho rang clra sifa dugc thiét ké sir dung
ph‘e“m mém Exocad dua trén dir liéu ddu ky thudt sG
cli rdng da dugc md ta nhu trén. Thiét ké mdo 3D
c6 do day t6i thiéu 1mm. Mau thiét k& mao nay
dudc st dung dé€ san xuit mdo rang bang cdng
nghé in 3D va cong nghé tién ky thuét so.

Quy trinh quét 3D

- Thuc hién quét 3D cac mdo rang, quét
toan b6 mat trong lIong mao va mat ngoai cla
mdo rdng ¢ nhém P va nhém M. Thuc hién quét
3D cac mau cui rdng. Quét tat ca cac mdt cla
mau cli rang bao gom ca phan deé.

- Gdn mao vao khubn cui rang: gan cd dinh
vao cac khudn cui rdng dd chudn bi bang xi
mang luGng trung hgp ReplyX (3M, My ). Sau khi
ldy sach xi mang du, chi€u dén quang trung hgp
trong 20 gidy. Tat cd mau sé dugc bao quan
trong nudc cat & nhiét do phong trong 72 gic.

- Tién hanh quet 3D toan b6 cac mat cua
mau cli rang d&@ gén méo bao gém ca phan dé.
Cac mau nghlen clu sé dugc scan bang may
quét trong miéng 3Shape TRIOS Wireless & ché
dd Zoom — HD. Tat ca cac file scan sé dugc xudt
dudi dang file STL (standard tessellation
language) d€ luu trit thuc hién chdng hinh 3D.

Quy trinh chong hinh. Quy trinh chong
hinh anh 3D tir file STL dudc thuc hién bang
phan mém 3-Matic Research (v.13, Materialise
NV), bdt dau bang budc chdong hinh
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(registration) d€ cdn chinh mé hinh khao sat (tlr
ban quét Trios 3) v4i mo6 hinh tham chi€u (tUr file
thiét k€ 3D), hinh 1. Qua trinh nay khai dau
bang viéc chon cac diém mdc tueng 'ng trén ca
hai m6 hinh, sau dé phan mém sé can chinh sg
bd nham t6i thi€u hda khoang céch gilta cac cip
diém nay (chdng hinh theo diém). Tiép theo,
phan mém tu dong thuc hién chong hinh toan bé
mat, tinh chinh su’ chdng khdp trén toan bo dién
tich d&€ dam bao khoang céch téng thé gitra hai
mo hinh la it nhat. Sau khi hoan tat can chinh,
su' sai léch vi tri gitta hai bé m&t sé dugc hién thj
truc quan théng qua mot ban d6 mau, ngi mau
xanh duong chi ra bé mét khao sat I6n hon (ndm
ngoai) b& mat tham chi€u, mau xanh 13 biéu thi
su’ trung khdp hodc sai biét khdng dang k&, va
mau do thé hién bé mat khao sat nhé hon (ndm
trong) b& mat tham chiéu. Cudi cing, d&€ phan
tich dinh lugng, phan mém sé tinh toan khoang
cach trung binh cua tat ca cac diém ciu thanh
long 6ng mang chét gilta hai b di liéu, dong thdi
xac dinh cac gia tri thong ké khac vé do léch nhu
gia tri t6i thiéu, t6i da, trung binh, va gia tri hiéu
dung (RMS - Root Mean Square) - mot chi sO
phan anh db sai khac tdng thé gilta hai mé hinh,
cling vdi s6 lugng diém cd su’ chénh 1éch.*’

mau tham chiéu mac-cai
réing )

Chéng o gu méu cli
réing véri mau tham chidu |
mao-clii rang

Chéng dir igu mu mao
réng vdi miu tham chidu
méo-cli ring

Bo dac, X0 I sb ligu
béng phin mém 3D 3
Mimics |

Hinh 1: Quy trinh chdng hinh triple scan

_ Phéan tich théng ké. DU liéu dugc biéu
dién dudi dang trung binh £ dd 1&ch chuan (SD).
Cac giad tri dugc so sanh gitta cac nhém bang
cach s dung oneway- ANOVA va phép hau kiém
Tukey vdi pia tri p<0,05 dudc xem la cé y nghia
thong ké. Phan tich théng ké dugc thuc hién
bang phan mém GraphPad Prism (v10.2).

INl. KET QUA NGHIEN cUU

Xét theo toan bd, mdo in 3D c6 do sai
léch khit sat thap nhat. Két qua cho thay
khong cd su khac biét & sai biét t6i thiéu, trong
khi sai biét t6i da & mao in 3D la thap nhat trong
3 loai mao (Hinh 2). Trong ddé, mdo in 3D cd gia
tri RMS thap hon mdo Hybrid Ceramic (p <
0,05), cho thdy mao in 3D it sai lIéch han. Mao
Hybrid Ceramic va PMMA cé sai biét trung binh
I6n han so véi mao in 3D cd y nghia thong ké,
cho thdy mao in 3D cd do khit sat t6t han. S6
diém sai biét tuong tu nhau & 3 loai mao.
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Hinh 2: Sai léch t6i thiéu (min), téi da
(max), RMS, trung binh (mean) va sé diém
sai l1éch (element) J toan bé 3 loai mao ky
thuat s6 (mdao in 3D, mao zirco, mido PMMA)

Gia tri p<0,05 dugc thé hién trén cac cdp so
sanh khac biét co y nghia thong ké.

Ngoai ra khi so sanh phan sai biét duang
(mdo I6n han cli rang trén 120pum la nguGng
chdp nhéan 1am sang) thi khong cé su khac biét
gilta 3 loai mao (Hinh 3A). Khi so sanh phan sai
biét am (phan mdo nhd hdn cui rang) ciling
khéng cé su khac biét gilta 3 loai mdo (Hinh 3B).
S6 diém sai biét ducng va am tuong tu nhau & 3
loai mao.
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Hinh 3: A. Sai Iéch trung binh phéan duong
(mean+) va sé diém sai léch duong
(element+); B. Sai Iéch trung binh phan
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am (mean-) va sé diém sai lIéch 4m
(element-) ¢ toan bé 3 loai mao ky thuat
s6 (mao in 3D, mao zirco, mao PMMA). Gia
tri p<0,05 duoc thé hién trén cdc cap so
sanh khac biét co y nghia thong ké
Xét theo vi tri, m3do in 3D c6 do sai léch
khit sat thap nhat. Mao in 3D c6 d0 hd dudng
hoan tat it han mdo Hybrid Ceramic (p < 0,05)
vGi sai léch trung binh thap nhat (Hinh 4A).
Ngoai ra khong co su khac biét vé do khit sat
long mao gilta mao in 3D, mdo Hybrid Ceramic
va PMMA (Hinh 4B). S6 di€ém sai biét & dudng

hoan tat va long mao ctia mao in 3D la cao nhat.
A

Element (dwéng hoan tat)
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Hinh 4: Sai léch trung binh (mean) va s6’
diém sai léch (element) tai vi tri duong
hoan tit (A) va long méao (B) cua 3 loai
mao ky thudt sé (mao in 3D, mao zirco,

mdao PMMA). Gia tri p<0,05 duoc thé hién

trén cac cap so sanh khac biét co y nghia

thong ké.
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IV. BAN LUAN

banh gid do khit sat cta phuc hinh rang la
rét quan trong d& dam bao chirc ndng va tudi
tho cla phuc hinh. D khit sat tot glup ngan
ngLra vi khud@n xam nhdp, giam nguy cg sau rang
va viém nhiém, dong thdi dam bao thdm my va
chlfc nang an nhai. D0 khit sat cla phuc hinh
mado rdng quyét dinh thanh céng lau dai vi khe
hG 16n s& tao diéu kién cho vi khudn xadm nhép,
gay viém, sau rang th& phat va giam do bén
phuc hinh. Nhiéu tac gia cho rdng khoang hé tur
50-120 ym dugc xem la chap nhdn dugc trén
lam sang.®® K&t qua nghién cltu clia ching toi
cho thady ca ba loai mao ky thudt s6 (nhua in 3D,
sUf lai CAD/CAM va PMMA) déu c6 do khit sat tot,
V@i sai léch chd yéu ndm dudi ngudng 120 pm.

Khéng co su khac biét cd y nghia vé do khit sat
gilta cac nhdom mé&o, ham y rang ca ba loai mao
déu c6 thé thich ¢ng t6t trén cui r8ng sita vdi
khoang hd xi mang phU hgp. Pac biét, sai I1éch
trung binh cGa phan am (ving mado nhd hon cui
rang) rat thap (khoang 20-30 pm), cho thdy
muc do ti€p can sat cia mat trong mao vdéi bé
mat cli rang — diéu nay hla hen kha nang luu
gil t6t khi gan xi mang.

Nhin chung, mdo nhya in 3D va mdo PMMA
déu 1a cac Iua chon kinh t& va dé thuc hién hon,
phu hgp cho phuc hoi rang sita do thdi gian su
dung khong doi hoi qua dai. Trong khi dé, mao
sU lai CAD/CAM tuy chi phi cao han nhung co Igi
thé vé& thdm my va dd bén, c6 thé can nhic khi
yéu cau phuc hodi can chat lugng cao han. Mot
nghién clfu vé sirc bén da cho thdy mdo nhua in
3D cho rang sita (d&c biét khi in bang cong nghé
DLP) dd kha nang chiu luc nhai cla tré em sau
khi gan vGi xi mang phu hgp, do d6 cdc mao
polymer (nhua in 3D, PMMA) hoan toan cd thé
st dung lam giai phap lau dai cho rdng ctra sita
cho dén khi tré thay réng.’® Y&u t& quan trong
khac la thgi gian va su hgp tac cla tré: quy trinh
ky thudt s& gilp giam thi€u s6 [an hen va thdi
gian trén gh€, nhd vay mao nhua in 3D va mao
s CAD/CAM c¢ thé hoan thanh trong mdt budi
hen néu cd san trang thiét bi phu hgp. Mao
PMMA CAD/CAM thudng dugc thuc hién tai labo,
nhung cling c6 thé hoan tat nhanh chdng (trong
ngéy) nhd quy trinh phay ky thuat s6. Do do, tl‘.ly
vao diéu kién trang thiét bj va kinh phi, nha si c6
thé linh hoat Iua chon loai m3o phu hgp ma van
dam bao do khit sat va hiéu qua phuc hinh.

V. KET LUAN

M3o nhua in 3D, mdo s lai CAD/CAM va
mdo PMMA déu thé hién dd khit sat trong gidi
han cho phép khi phuc hoi rang clra sira. Piéu
nay cho thdy ca ba vat liéu va ky thuat ché tac
déu cd dd chinh xac cao, cé thé (ng dung lam
sang d€ mang lai phuc hinh vira khit, ngan nglra
ro ri va cac bién chiing sau phuc hinh. Vé Iua
chon trén lam sang, mao nhua in 3D va mao
PMMA 13 nhitng giai phdp thdm my — kinh t& véi
dd khit sat da dugdc kiém chiing, phlu hdp trong
diéu kién hién nay tai nhiéu cc sé nha khoa. Mdo
st lai CAD/CAM cung cdp thdm my tu nhién va
dd bén vugt trdi hon, cd thé dugc khuyén nghi
khi diéu kién cho phép va can mét phuc hinh
chat lugng cao cho rang clra sira. Tat ca cac giai
phap trén déu gop phan md ra hudng ti€p can
nha khoa ky thuat s6 hién dai trong nhi khoa, cai
thién trai nghiém diéu tri va tién lugng phuc hoi
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rang sifa lau dai.
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KHAO SAT VI KHUAN VA TiNH HINH PE KHANG KHANG SINH
O BENH NHAN VIEM PHOI DO THO' MAY PANG PIEU TRI
TAI KHOA GAY ME HOI SU’C VA HOI SU’C TiCH CU’C
BENH VIEN PA KHOA TRUNG UONG CAN THO'
Hoang Minh Ta', Huynh Thi Thuy Dwong', Trin Thij Nhw Lé',
Huynh Anh P!, Tran Hoang Nhan', Hd Thi Yén My',
Lé Khanh Vy', Nguyén Ngoc Hién?, Liéu Truong Khanh®

TOM TAT

pat van dé: Viém phdi lién quan thd may
(VPLQTM) la nguyén nhan hang dau gay tr vong &
bénh nhan nang, Vi ty Ié mac va muc dé khang
khang sinh ngay cang gia tang tai Khoa Hoi surc, dac
biét la Khoa Gay mé hoi su‘c va hoi strc tich cuc. Muc
tleu nghlen ctru: Mo ta cac loai vi khuan gay bénh
va xac dinh murc do dé khang khang sinh ctia vi khuan
& bénh nhan VPLQTM. P6i tugng va phuong phap
nghlen ciru: Nghién clru mo ta cat ngang dudc thuc
hién trén benh nhan >18 tudi, dugc chan doan
VPLQTM va c6 tinh trang khang khang sinh, dang
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diéu tri tai Khoa Gay mé hoi strc va Hbi surc tich cuc,
Bénh vién Ba khoa Trung ucng Can Thd. Két qua:
Trong 68 mau bénh pham tir bénh nhan VPLQTM, vi
khuan Gram am chiém ty |é cao, gom Acinetobacter
baumannii  (36,8%) va Klebsjella pheumoniae
(29,4%), trong khi vi khuan Gram dudng
Staphylococcus saprophyticus chiém 11,8%. Cac
ching Gram am dé khang cao vdi beta-lactam,
carbapenem va fluoroquinolon.  Acinetobacter
baumannii nhay vdi sulfamethoxazole/trimethoprim
(59%), trong khi Klebsiella pneumoniae nhay vdi
ceftazidime/avibactam  (64%), amikacin = (39%),
gentamicin (35%) va sulfamethoxazole/trimethoprim
(67%). Ket luén: Vi khudn gram am Ia tac nhan chu
yéu gay viém ph0| li€n quan thd may va hau hét cac vi
khuan nay hién nay da dé khang rat cao vGi
cephalosporin, carbapenem fluoroquinolon.

Tar khoa: Viém phéi lién quan thd may, vi khuan,
dé khang khang sinh.

SUMMARY
SURVEY OF BACTERIAL PATHOGENS AND
ANTIBIOTIC RESISTANCE IN VENTILATOR-



