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KHAO SAT SU’ PHAN BO NG SUAT
TREN CAU RANG DAN MOT CANH TOAN SU’

TOM TAT

Muc tiéu: Khao sat su phan b6 (ng suat trén cau
rang dan moét canh toan sur trén cau rang, I16p xi mang
va day chang nha chu vdi vat liéu s Zirconia va s
Lithium disilicate. POi tugng va phuong phap: 04
mau moé hinh cdu rang dan toan s&r mot canh véi hai
loai vat liéu la Zirconia va Lithium disilicate cho truGng
hgp phuc hoi rdng clra bén ham trén bén phai (R12.
Mau ham sau khi stra soan dugc guri vao la bo thiét ké
phuc hinh cau rang dan mot canh. D liéu phuc hinh
sau cung dudi dang tap tin loai STL, m6 hinh rang ban
dau va sau khi strta soan dudi dang tap tin loai DICOM
dé tai tao mo hinh CRD mot canh rang clra gitfa, CRD
mot canh rang nanh bang phan mém SolidWorks. Két
qua: nhau cho thay luc trén nhip cau sinh ra ('ng suat
trén cau rang, trén I6p xi mang ctia CRD mot canh Ién
hon so vdi trudng hgp luc trén rang tru.Vdi gia tri luc
tdng dan vat liéu Zirconia cé xu huéng sy gia tdng
(fng sudt nhanh han so vdi Lithium disilicate. Ung suét
trén cau rang tap trung & phan ndi cia CRD, (rng suat
trén I8p xi mang tap trung & ngoai vi va vlng gan
phan ndi trong khi Ung sudt trén day chang nha chu
cla rang tru chd yéu & vung chdp chan rang & CRD.
Ké&t luan: nghién cfu nay cho thay kiéu thiét k€, loai
vat liéu phuc hinh va luc nhai c6 anh huéng dén sy
phan bd (rng sudt trén cau canh dan toan s mét canh

Tur khoa: cau rang dan mot canh toan sif, phan
bd (g suat, phan tich phan t hitu han

SUMMARY
EVALUATING ON STRESS DISTRIBUTION

IN AN ALL-CERAMIC CANTILEVER RESIN -

BONDED FIXED DENTAL PROSTHESES

Objective: To investigate the stress distribution
on a single-crown all-ceramic dental bridge, the
cement layer, and the periodontal ligament using
Zirconia and Lithium disilicate materials. Subjects
and Methods: Four models of an all-ceramic
cantilever resin -bonded fixed dental prostheses were
created using two types of materials: Zirconia and
Lithium disilicate, specifically for the restoration of the
upper right lateral incisor (R12). The prepared models
were sent to a laboratory for the design of the single-
crown bridge. The final restoration data were obtained
in STL file format, while the initial and prepared dental
models were provided in DICOM format for
reconstructing the midline incisor and canine models
using SolidWorks software. Results: The forces
applied to the bridge generated higher stress on the
bridge itself and the cement layer of the cantilever
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resin -bonded fixed dental prostheses compared to the
forces on the abutment teeth. With increasing force
values, the Zirconia material exhibited a faster
increase in stress compared to Lithium disilicate. The
stress on the bridge concentrated at the junction of
the restoration, while the cement layer stress was
focused on the periphery and near the junction, and
the stress on the periodontal ligament of the abutment
teeth was primarily at the apical region of the root.
Conclusion: This study indicates that the design
type, material used for the prosthesis, and chewing
forces significantly influence the stress distribution on
cantilever resin -bonded fixed dental prostheses.

Keywords: All-ceramic cantilever resin -bonded
fixed dental prostheses, stress distribution, finite
element anslysis.

I. DAT VAN DE

Cau rang dan (CRD) da dugc ap dung tir
nhitng nd8m 1970 dé thay thé mot rdng mat ham
trén hodc ham dugi vi ky thuat it xam lan, 18y di
it mO rdng so vd@i cau rang truyén thong va chi
phi cling thap han so vdi cau rang thong thudng
va phuc hinh trén implant. Cau rang dan la mét
mb hinh phuc hdi cd thé tién lugng dugc, it xam
I&n, thdi gian s dung lau dai, dé ché tac va do
th&m my cao. Cau canh dan mdt canh dudgc gidi
thiéu va phat trién tir thap nién 1990s véi nhitng
d&c tinh phl hgp cho phuc hinh thdm my it xam
l&n ving rang trudc.

Trong mOt nghién clftu Iam sang theo doi 5
ndm so sanh cau rang dan mot canh va cau rang
dan hai canh cho thdy loai hai canh ty I€ ton tai
la 73,9%, trong khi mot canh ty Ié ton tai la
92,3% va cac nghién cliu khac ciing cho két qua
tugng tu %% 34 Nhitng rang con nguyén ven
hodc can phuc hdi t&i thi€u thich hgp lam réng
tru cho CRD. CRD khdng chdng chi dinh d6i véi
trudng hgp cac rang tru can phuc h6i mat bén.
Tuy nhién néu rang tru cé phan mat chat qua
I6n hodc can phuc hoi lién quan dén canh can thi
kha nang dan sé bi han ché va anh hudng dén
tinh chdt cag hoc cla rang tru. Cau rang dan mot
canh cho thay ty Ié ton tai cao haon so vGi cau
rang dan hai canh, nguyén nhan dugc cho la cau
rdng dan mét canh tranh dudc chuyén déng
khac nhau giita hai rang tru gay bat Igi Ién IGp xi
mdng dan, gay ra su’ moi trong I6p xi mang va
dan dén bong sut phuc hoi. Tuy nhién chua cé
nghién ctru thuc nghiém in vitro nao dugc thuc
hién d€ nghién cru vé& co sinh hoc cla cau réng
dan mot canh dan dudi tac dung Iuc chifc nang,
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bdi vi nhitng khé khan trong viéc mo phong lai
cac cdu tric phic tap nhu réng, xuong 6 rang,
day chang nha chu, ciing nhu diéu kién moi
trudng miéng va luc nhai. TUr nhitng diéu trén
ching t6i thuc hién nghién cliu khao sat su phan
bG (ng suat trén cau rang dan mét canh toan s
trén cau réng, I16p xi méng va day chang nha chu
V@i vat liéu s Zirconia va sUr Lithium disilicate.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét ké nghién ciru. Nghién culu
phan tich thr nghiém in vitro.

Nghién c(tu bang phuang phap phan tr hitu
han ba chiéu dé& danh gid su phan bd (ng suat
tai cac thanh phan: md réng, I6p xi médng va
phuc hinh, ddy chdng nha chu trén 4 mau mo
hinh mat rdng clra bén ham trén bén phai dugc
phuc hoi bang cau rang dan mét canh vdi vat
liéu Zirconia va Lithium disilicate

2.2. Thdi gian va dia di€m nghién ciru

Thdi gian nghién clu tir thang 8/2023 dén
thang 8/2024.

Xay dung moé hinh hinh hoc ba chiéu dugc
thuc hién tai labo tién lam sang, khoa Rang-
Ham-Mat, Pai hoc Y Dugc Thanh phé HO Chi
Minh va phong Tinh todn cg hoc cla khoa Khoa
hoc (ng dung, Dai hoc Bach khoa — Pai hoc
qudc gia Thanh phd HO Chi Minh.

2.3. Pdi tugng nghién ciru. B tugng
nghién clru la 04 mau md hinh cau rang dan
toan s mot canh vdi hai loai vat liéu la Zirconia
va Lithium disilicate cho trudng hgp phuc hoi
rang cUa bén ham trén bén phai (R12).

Mau Z-I (Zirconia-Incisor): Cau rang dan
mot phan gilr trén rang cra gilta ham trén bén
phai (R11) va nhip la rang cra bén ham trén bén
phai (R12) bang vat liéu Zirconia.

Mau Z-C (Zirconia-Canine): Cau rang dan
mot phan gilt trén rang nanh ham trén bén phai
(R13) va nhip la rang clra bén ham trén bén phai
(R12) bang vét liéu Zirconia.

Mau LD-I (Lithium disilicate-Incisor): Cau
rdng dan mot phan gilr trén rang clra gilta ham
trén bén phai (R11) va nhip la rdng clra bén ham
trén bén phai (R12) bang vat liéu Lithium
disilicate.

Mau LD-C (Lithium disilicate-Canine): Cau
rdng dan mot phan gilr trén rang nanh ham trén
bén phai (R13) va nhip la rang clra bén ham trén
bén phai (R12) bdng vat liéu bdng vat liéu
Lithium disilicate.

2.4. Phuang tién nghién ciru

Ph3dn mém trong nghién ciuu

-Phan mém SolidWorks phién ban 2021
dung dé€ xdy dung mé hinh hinh hoc ba chiéu
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cla d6i tugng nghién clu.

-Phan mém ANSYS phién ban 18.0 la phan
mém phan tich phan t& hitu han.

-Phan mém thiét k& cau rang Exocad
(DentalCAD® 3.1 Rijeka, exocad, Hesse, DUkc).

2.5. Quy trinh thuc hién

XAy dung mé hinh hinh hoc ba chiéu
vdi Solidworks. Budc dau tién trong nghién
ctu phan tich phan tr hitu han (PTPTHH) la xay
dung mo hinh hinh hoc ba chiéu. Thu thap hai
rang kho R11 va R13 con nguyén ven khong sau,
khdngcéd phuc héi (Hinh 1). Hai rang nay dugc
d6 thanh mau ham va loai bo di réng 12 d& mé
phong trudng hgp mat rang clra bén ham trén
va loai cac rang khac chi gilr phan ham chira R11
dén R13.

2 B
Hinh 1. Rang 11 (tradi) va rang 13 (phai)
dung trong nghién ciru

A. Mét ngoai, B. Mdt trong

Mau ham sau khi stra soan dugc gui vao la
b6 thiét ké phuc hinh. Phuc hinh cau rang dan
mot canh dugc thi€t ké bdi cing mot ky thuat
vién bang phan mém Exocad. Di liéu phuc hinh
sau cung dudi dang tap tin loai STL, md hinh
rang ban dau va sau khi stra soan dudi dang tap
tin loai DICOM dugc tai tao md hinh CRD mét
canh rang clfa gilta, CRD mot canh rang nanh
bdng phan mém SolidWorks.

2.6. Kiém soat sai léch. Nghién clru vién
chinh dugc tdp hudn va dinh chudn st dung
phan mém ANSYS dé PTPTHH bdi gidng vién
khoa Tinh toan cc hoc -Dai hoc Bach Khoa — bai
hoc qubc gia TP. H6 Chi Minh. Qua trinh thuc
hién phan tich phan tr hitu han dugc thuc hién
bdi nghién clu vién chinh dudi sy hudng dan
cla can bd phong Tinh toan cg hoc, khoa Khoa
hoc U'ng dung, trudng Dai hoc Bach Khoa — Dai
hoc qudc gia TP. H6 Chi Minh.

2.7. Van dé y dirc trong nghién ciu.
Nghién clru thuc hién trén do6i tugng la moé hinh
mod phong trén phan mém may tinh nén khéng
anh huéng dén cac van dé y dic, thudc tiéu
chudn mién trir xét duyét y durc.

Ill. KET QUA NGHIEN CU'U

3.1. Gia tri 'ng suat tuong duong toi da
trén cau rang dan mot canh (MPa)

Tac dong luc trén R12: (ing suat t6i da
trén phan ndi phia gan va xa cia CRD mot canh
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Z-1la 158 MPa va Z-C la 115,70 MPa.

Tac déng luc trén R11: (ing suat toi da
trén phan ndi phia gan va phia xa cia CRD mot
canh Z-I la 25,48 MPa.

Tac dong luc trén R13: (ing suat t6i da
trén phan noi phia gan va phia xa cia CRD mét
canh Z-C la 44,45 MPa.

Gia tri ung suéat tuong duong téi da
trén day chang nha chu. Ung suat toi da trén
I6p day chang nha chu trén md hinh Z-IC trén
rang 11 va R13 la 0,13 MPa va 0,29 MPa, trong
khi 8 m6 hinh Z-I tap trung chd yéu trén R11
0,30 MPa; md hinh Z-C tap trung chd yéu trén
R13 0,43 MPa.

3.2. Mo hinh phan bd (rng suat

3.2.1. M6 hinh phén bé ing sudt trén
cdu rang. M6 hinh phan b6 Ung suat trén cau
rang Z-I ¢ng suat phan bd chu yéu trén phan
gilr. B6i véi mau Z-IC vung (rng sudt tap trung &
phan ndi va lan réng ra phan gilr va nhip cau.
Phuc hinh véi vat liéu Lithium disilicate, quan sat
thay mo hinh phan b6 ('ng suat tuong tu nhu véi
vat liéu Zirconia, nhung vdi gia tri 'ng suat nho
han khi so trén cung mot thang do. Su’ phan bd
U'ng sudt trén cac mé hinh CRD bdng Lithium
disilicate ciing tuang tu véi Zirconia, nhung & gia
tri i'ng suat thap hon

3.2.2. M6 hinh phan bé ing sudt trén
Iop xi mang. V&i luc trén R11 va R13, Ung suat
phan bo trén IGp xi mang hau hét cd gia tri thap
hon 5 MPa, ving c6 Ung sudt I6n hon 5 Mpa
chiém dién tich rat it va phan bd chi yéu & ving
ngoai vi I8p xi mang. Véi luc trén R12, quan sat
thady vung dién tich cé ’ng suat I6n hon 5 Mpa
nhiéu han so vdi luc trén R11 va R13, trong doé
mo hinh CRD mét canh rang clra giifta co vlung
phan bd ing sudt >5 Mpa nhiéu nhat. Vung tap
trung (rng suat trén IGp xi mang nam & ving gan
nhip cau.

IV. BAN LUAN

Cau rang dan mot canh cé phan gilr dugc
thiét ké & rang phia gan hodc xa cho mat rang.
Khi CRD mét canh cho rdng clra bén, thi rang
clra gilra thudng dudc st dung han rang nanh.
Tiéu chi lya chon rang nao dé lam réng tru gém:
khdp céan, chiéu cao than réng, tinh trang md
nha chu va dién tich men rang c6 th& dan. Cu
thé viéc Iua chon dua trén tinh trang khdp can
(cdn sau, can hd...), dién tich cd thé st dung
dugc trén 1am sang cua rang tru (chiéu cao than
rang, miéng tram, phuc héi trugc do, di dang
g|a| phau, vi tri trén cung rang...) va Iy do tham
my. Néu tat ca yéu t6 dugc xem xét riéng lé thi
thudng sé& dé dang lua chon réng tru. Tuy nhién

trong thuc t€ lam sang, cac yéu to thudng khong
dong nhat nén viéc lua chon trd nén kho khan.
Nghién c(tu nay nhdm muc dich danh gia nham
lua chon thiét k& va vat liéu t6i uu cho CRD bang
phugng phap phan tich phan t&r hitu han.

Ung suat trén phuc hinh ciu rang dan
mot canh. VGi két qua gia tri Ung suat tucng
duong to6i da trén cac mau nghién ctu vdi luc
100N trén nhip cau, nhin chung cho thay CRD
mot canh rang ctfa la bat Igi han cau canh dan
rang nanh. Ngoai ra, Ung suat sinh ra trén cau
rang dan khi tac dong Iuc 1én nhip cau cao hon
rat nhiéu khi tac dong luc Ién rang tru, do do
trén ldam sang vung nhip cau cia CRD nén ti€p
xtc nhe hodc khong tiép xtc khdp can.

Dua trén két qua thuc nghién cla
Gresnight®>, CRD mot canh bang Lithium disilicate
c6 thé chiu dugc luc nhai 1én dén 727N d&t trén
nhip cau, I6n hon nhiéu so vGi luc nhai thuc té
trén 1dm sang. Han nita, véi luc trén nhip cau thi
CRD mot canh toan sur ty 1€ that bai do gay phan
ndi cao han cac kiéu that bai khac, diéu nay phu
hgp v&i m6 hinh phan bd Ung suédt vdi luc trén
nhip cau ctia CRD mot canh (Z-1I, LD-I), Ung suat
cao tap trung & phan noi. Su dong thuan gilra da
sd cac nghién clu, bat k& loai vat liéu dugc ap
cho mo6 hinh déu ghi nhan véi luc trén nhip cau
ghi nhan Ung suat cao tap trung chd yéu & phan
nGi ctia CRD. Vi vay vdi cac vat liéu phuc hinh cd
db bén khang gay cao, khong bién dang déo nén
can nhdc thiét k&€ CRD vdi phan néi day han so
vGi cac vat liéu cb su bién dang déo nhu kim loai.
Nghién clu cta Shachi Pankajbhai (2024)¢ cho
thay phan n6i CRD mot canh Zirconia cé dién tich
3x4mm t6ét hon so véi 3x3mm. TU két qua nay co
thé kién nghi nén st dung phan néi c6 kich thudc
tdi uu cd thé theo thdm my va chic ndng cla
vung rang truGc dé tranh nguy cd gay.

U'ng suat trén Iép xi mang. Trong nghlen
clfu clia chung t6i I8p xi mang dugc két ndi hoan
hao vdi bé mat mo rang va phuc hinh, vi vy cac
hu hdng xay ra & giao dién gilra IGp xi mang va
phuc hinh sé dugc loai trtr, chi danh gia dugc hu
hong trén chinh I6p xi mang. Tuy nhién gia tri
Urng suat trén ¢ mat ti€p xdc vdi phuc hinh 18p xi
mang cling gian ti€p cho thdy nguy cd hu héng
G giao dién dan nay, do su hu hong sinh ra tlr
Urng suat bat Igi. B6i véi luc trén nhip cau, 'ng
sudt trén I16p xi méng cao hon han so véi luc trén
hai rang tru ghi nhén & ca 4 mo hinh. Diéu nay
cho thdy luc trén nhip cau gdy bat Igi cho phuc
hinh. Bénh nhan thudng bi bong sut phuc hinh
khi cdn & tu thé ddi dau & vi tri nhip cau, vi vay
nén tranh ti€p xdc trén nhip cau trong cac van
dong cang nhiéu cang tét. M6 hinh phan bo (ng
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suat trén I6p xi mang cda nghién clru ching toi
kha tuong dong véi nghién clru cua Tine Malgaj
va cs (2023)’trén CRD mot canh trén rang cla
bang Zirconia véi tai luc 1a 580N trén diém gilia
canh cdn rdng clra bén vdi géc 45 dd. C6 thé
thay L'rng suat cat toi da tap trung. & ngoai vi I6p
Xi mang ¢ vung tucng Uing phan noi.

Ung suat trén day chang nha chu. Danh
gid su’ phan bd (ng suat 1én day chang nha chu,
gan nhu phan 16n dién tich bé mat day chang
nha chu déu cé giad tri i’ng suat nhé han 0,05
MPa va vung c6 Ung suat I6n sudt la & vung
chdép chan rang clia day chdng nha chu. Diéu
nay la phu hdp trong thuc té€ dudi tac dong luc
trong hoat dong an nhai thi ving chiu ap luc
nhiéu nhat 1a day chang nha chu ving chdp chan
réng, noi c6 thanh phan va ciu tao dic biét dé
hap thu luc. Viéc luva chon ki€u thiét ké phuc
hinh phai han ché cac tén thuong 1én md nha
chu, nén lua chon rang tru c6 mo nha chu t6t
han cho CRD mét canh va tinh trang moé nha chu
phai dugc danh gia trén 1dam sang ciing nhu X-
quang trudc va sau khi thuc hién phuc hinh

V. KET LUAN

Qua nghién cltu khao sat su' phan bG (ng
sudt trén cac mo hinh CRD toan s cho thay luc
trén nhip cdu sinh ra Ung sudt trén cau rang,
trén I6p xi mang cta CRD mot canh I6n hon so
V(i tru‘dng hgp luc trén rang tru. Ung sudt trén
cau rang tap trung & phan néi cia CRD, (ng
suat trén I6p xi mang tap trung & ngoai vi va
vung gan phan ndi trong khi i'ng suat trén day

chang nha chu cta réng tru chi yéu & ving chop
chan rang 6 CRD
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HIEU QUA TAO KHANG THE SAU TIEM BA MUI VACCINE
PHONG COVID-19 TREN BENH NHAN BENH THAN MAN
GIAI POAN CUOI LOC MANG BUNG TAI BENH VIEN THAN HA NOI
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Sars-CoV-2 sau tiém vaccine va tim hi€u mét s6 yéu t&
lién quan dén kha nang tao khang thé trén bénh nhén
bénh than man giai doan cudi loc mang bung 1& hét
sic can thiét. Ngh|en ciu dugc thuc hién trén 17
bénh nhan loc mang bung dang dugc diéu tri ngoai
tr(i tai bénh vién Than Ha Noi. Nong do khang thé IgG
khang Sars-CoV-2 dugc dinh lugng béng ky thuat
ELISA. Két qua cho thay, nong do khang thé tang l1én
sau miii tiém vaccine th(r 2 va thr 3 [an lugt 13 71,11
+ 43,28 U/ml va 119,83 + 38,91 U/ml. Ty I& benh
nhan c6 dap (ng derng tinh Ian lugt 13 16/17 va
17/17 sau hai Ian tiém. Cac yéu to: do tudi tren 40,
thai gian loc mang bung trén 5 ndm, thiéu mau, ting
huyét 4p va giam Albumin mau cé anh hudng dén kha



