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Nghién ctru so sanh do bén khang gy va khéo sét kiéu nut gdy cda rdng ham nhd thlr nhat ham trén

da diéu trj ndi nha, phuc héi bang composite va chét soi & cac nhém khac nhau. Nghién ctru in vitro trén

20 rdng ham nhd thir nhat ham trén (2 éng tdy) nhé vi ly do chinh nha & ngudi dudi 30 tudi va duogc chia

thanh 4 nhém (n = 5): nhém 1 con du thanh va nhém 2 mat mét thanh duoc phuc hbi bdng composite;

nhém 3 mét hai thanh va nhém 4 khéng con thanh, duoc phuc hdi bdng composite va chét soi. Mau duoc
do luc nén dén khi nit gdy, ghi nhan luc téi da va kiéu nit. Phan tich véi kiém dinh ANOVA trén SPSS
25 cho thay gia tri luc nén cta nhém 1, 2, 3 twong duong nhau va cao nhét & nhém 4 (2272,88 N) (p =

0,003). Mirc dé nghiém trong nit gdy téng khi s6 luong thanh con lai cia réng gidm. Céc vét nit gdy chu

yéu doc theo phén tiép xtc giita chét va composite hodc gilta composite v&i céu tric con lai than rang.

T khoa: Rang da diéu tri n6i nha, chét soi, composite, dd bén khang gay.

I. DAT VAN PE

Rang da dwoc didu tri noi nha, dic biét 1a
rang ham nhd th nhat ham trén, thuéng gap
thach thirc trong phuc hdi do mat cAu tric rang
vi nhiéu ly do. Viéc phuc héi nhirtng rang nay
doi héi phai dam bao vé chirc nang, tinh thdm
m§ va tudi tho. Ching c6 thé dé gay hon sau
diéu tri do chiu lwc nhai Ion va ty 1& than rang/
chan rang cao hon.' Hon niva, dd bén khang
gay dwoc coi la mét trong nhirng yéu té quan
trong ddi v&i cac vat lieu phuc hdi, dac biét &
réng dwoc diéu tri ndi nha con phu thudc vao
nhiéu yéu td, nhw mét chét, két qua diéu trj tay,
chét va cli.2* Véi sy phat trién ctia cac vat liéu
m&i, viéc dung chét soi va composite da tré
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thanh lwa chon phé bién trong viéc phuc hoi
réng da diéu tri ndi nha do nhiéu wu diém. Chbt
soi c6 mé dun dan hdi twong tw nhw nga réng,
composite c6 dic tinh thAm my va kha nang tao
thanh phuc hdi cti don véi chét soi, c6 thé tang
dod bén chéng gay. Nhidu nghién ciu gan day
da dwa ra do bén khang gay cla rang da diéu
tri ndi nha, dac biét tap trung vao hiéu qua cta
chét soi va composite.“® V&i sw phat trién vat
liéu, tai Viét Nam, viéc danh gia vé kha nang
cai thién d6 bén khang gay cla rang sau diéu
tri ndi nha van con nhiéu han ché. Vi vay, chiing
tdi tién hanh nghién cu voi cac muc tiéu sau:
1) So sanh dd bén khang gay clia rang ham
nho thtr nhat ham trén da diéu tri ndi nha dwoc
phuc hinh bang composite va chét soi & cac
nhém khac nhau; 2) Khao sat cac kiéu gay &
cac nhém rang ham nhé thtr nhat ham trén da
diéu tri ndi nha phuc hinh bang composite va
chét soi.
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Il. POl TWUONG VA PHUONG PHAP

1. Déi twong

Déi twong nghién ciru 1a 20 rang ham nhd
tht nhat ham trén (2 ng tay) da nhé vi ly do
chinh nha & nguoi trwdng thanh dwéi 30 tubi.

Tiéu chuén Iwa chon bao gém: i), Rang
con nguyén ven; ii) Rang co kich thwdc va hinh
dang twong dbi gibng nhau (chiéu dai than ring
8 + 1mm, kich thwéc ving ¢ chiéu ngoai trong
8 + 1mm va gan xa 5 + 1mm, chiéu dai chan
rang 13 £ Tmm).

Tiéu chudn loai trte bao gdm: i) Réng sau,
nét gay, ndi/ngoai tiéu; ii) Rang di dang, bat
thwong; iii) Rang da dwoc diéu trj tay; iv) Rang
c6 6ng ty cong dang chi¥ S hay ch C.

2. Phwong phap

Thiét ké nghién ctru: in-vitro.

20 rang ham nhd ham trén dwoc chia thanh
4 nhém:

-Nhém 1 (n = 5): Rang c6 da thanh dwoc
diéu tri tay va phuc hdi bang composite

-Nhém 2 (n = 5): Rang con 3 thanh dwoc
diéu tri tay va phuc hdi bang composite

-Nhém 3 (n = 5): Rang con 2 thanh dwoc
didu tri tdy va phuc hdi bang chét soi va
composite

-Nhém 4 (n = 5): Rang khéng con thanh
duoc didu tri tdy va phuc hdi bang chét soi va
composite

Béo quan méu nghién ciru trweée khi thwe
hién

Cac rang dwoc lam sach bang oxy gia
(hydrogen peroxide) truéc khi x&r ly va chuan
bi mau dé& dadm bao tinh khang khuén, han ché
nguy co lay nhiém. Sau dé rang dwoc riva lai
bdng nwdc cat va dwoc ngdm bao quan trong
dung dich muédi sinh ly (9%0 NaCl) cho dén khi
thwe hién xong toan b quy trinh (dwdi 1 thang).

Chuén bi mau

Cac ring dwoc cat bd cac thanh cua than
rang bang dia cét kim cwong trén dudng ndi
cement men 2mm, twong ng voi cac nhom,
sau d6 duoc diéu tri tdy va tram bit don con voi
Adseal (Meta Biomed). Chup phim can choép
kiém tra.

Nhém 1 va 2 dwoc phuc hdi bang composite
dac (light curing nano composite, Mani Nano).
Nhém 3 va 4 dwoc stra soan édng mang chét
sau 12 gi& (bang cach lay di phan tram bit bang
mii khoan Pesso sao cho con 6 £ 1mm gutta
phan chép) va tién hanh d&t chét. Chup phim
can chop dé kiém tra. Cac rang dwoc tai tao cui
v&i composite dac (light curing nano composite,
Mani Nano). Sau dé, tat ca cac mau déu dwoc
stra soan lai phan cui rang véi mii khoan kim
cwong (cui sau tai tao cé chiéu cao 4mm, kich
thwdc ngoai trong 5mm, gan xa 4mm) va dwoc
dat trong khdi nhwa Epoxy (pht hét chan rang
dén dwong nbi men-cement).

Hinh 1. Mau dwoc d6 khuén nhwa Epoxy
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Dénh gia dé bén nén

Tién hanh do lyc nén cac mau véi may
Universal Electromechanical Test Frames. Cac
mau duoc do luc theo phwong thdng dirng va
d&t ¢ dinh vudng goc véi san nha trong budng
may do. Lwc nén lén mau dwoc tac dung bang
vat c6 dau tron bang thép khéng gi (dwdng kinh
3mm) c6 huwdng trung véi truc rang, tac dung

tai trung tam cGia méat nhai clGa rang véi téc do
0,05 mm/giay. Tt cd mau dwoc do cho dén khi
xuét hién nit gay, lwc téi da dwoc tinh bang
Newton Céc kiéu nit gdy dwoc danh gia theo 4
murc do: cé vét nirt nhad, nirt vé mui, nirt v theo
chiéu doc kéo dai dén dworng ndi men cement
va rang v& bj ché doi.

Hinh 2. Minh hoa phwong phap do dé bén nén

D@ liéu dwgc xtr ly va phan tich trén phan
mém SPSS 25.0 v&i kiém dinh one-way ANOVA
v&i mire y nghia 0.05.

3. Pao dirc nghién ctru

Nghién ctru nay chi thu thap théng tin tr in
vitro. Tt ca cac mau duoc thu thap véi sw chap
thuan nghién ctru clia bénh nhéan déi voi rang
tién ham dwoc nhé vi ly do chinh nha.

Dam bdo cac quy dinh vé dao dirc nghién

ctu y khoa cta Bo Y té da dwoc ban hanh.
Théng tin vé déi twong nghién clru sé dwoc bao
mat va chi phuc vu muc dich nghién ctru khoa
hoc.

lll. KET QUA

1. So sanh d6 bén khang gy cta ring ham
nhé thir nhat ham trén da diéu tri ndi nha
dwoc phuc hinh bang composite va chét soii
& cac nhom khac nhau

Bang 1. Gia tri dd bén khang gy cta cac nhém (n = 20) (N)

Nhém

Giatri TB£SD Gia trj I&n nhéat

Gia tri nhé nhét

(N) (N) (N)
Nhém 1: da thanh (phuc héi bang 1438,92 +
, 1272,1 1781,99
composite) 214,91
Nhém 2: con 3 thanh (phuc hoi béng 1398,09
. 1247,12 1541,35
composite) 112,98
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i GiatriTB+SD Giatrilén nhat  Gia tri nhé nhéat
Nhém
(N) (N) (N)
Nhoém 3: con 2 thanh (phuc hdi bang 1471,83 +
W x, 1305,13 1653,31

composite va chot sgi) 152,6
Nhém 4: khéng con thanh (phuc hoi 2272,88 +

N o a, 1609,68 3069,75
bang composite va chot soi) 634,52

F=7255
p = 0,003
*Kiém dinh ANOVA

Nhom 2, 3, 4 c6 gia tri do bén khang gay
twong dwong véi nhém 1 (nhém con dd cau
trac thanh rang). Nhém 4 (nhom khéng con
thanh) dat dwoc gia tri cao nhét. Gia tri nhém
4 c6 sy khac biét véi 3 nhém con lai cé y nghia

théng ké (p = 0,003).

2. Khao sat cac kiéu gdy & cac nhém ring
ham nhé th® nhat ham trén da diéu tri noi
nha phuc hinh biang composite va chét soi

M&u nhém 1 va nhém 2 c6 kiéu nit twong
tw nhau, cé vét n&t nhd va nit v& mai chiém
phan I&n. Nhém 3 va 4 nat gay mirc dd nghiém

trong hon.

Bang 2. Cac kiéu nirt v

Nt v& theo chiéu doc  Ring vo

. Covét Nt vey . X S
Nhom B . . kéo dai den dwong bi ché
nt nho mui <. .
noi men cement doi
Nhom 1: da thanh (phuc héi bang 3 ) ) 0
composite)
Nhém 2: con 3 thanh (phuc hdi bang 3 1 0 1
composite)
Nhoém 3: ¢on 2 thanh (phuc héi bang 0 ) ) ]
composite va chét soi)
Nhom 4: khéng con thanh (phuc héi 0 0 1 4
bang composite va chbt soi)
Hinh 3. Kiéu nut gay
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Cac réng déu bj nit gay & khdi composite
tai tao. Khéng ghi nhan mau nao gay chét hay
chan rang. O nhém 2, 3, 4, nit gay dwoc phat
hién chi yéu doc theo tiép xuc gitra chét sgi va
composite hodc composite gitra ciu tric con
lai cla rang

IV. BAN LUAN

D6 bén khang gay cua rang ham nhé the
nhat ham trén da dwoc diéu tri ndi nha thay
ddi tuy thudc vao lwong clu tric réng con lai
va vat lieu phuc hdi dwoc siv dung. Pd bén
nén dwoc cai thién khi phuc héi cé chét soi,
d&c biét 1a trong nhirng trwéng hop méat cau
trdc réang. Theo két quad, nhém 4 (khéng con
thanh) va dwoc phuc hdi bang chét soi va nhya
composite, d& chirng minh khd nang chéng
gdy trung binh cao nhat (2272,88 N) so v&i cac
nhém khac. Mat khac, cac mau cGa nhom 2,
3 va 4 bi mét thanh dat gia tri nhw rang ham
nhd dwoc didu tri ndi nha véi cau trdc than rang
day du. Kiém dinh ANOVA mét chiéu cho thay
c6 suw khac biét c6 y nghia thdng ké vé gia tri
dd bén khang gay gira cac nhém (p = 0,003).
Leung va cong sy (2023) ciing bao céo rang
khi s6 lwong thanh con lai gidm di, viéc st dung
chét soi va composite ngay cang tré nén can
thiét.” Cac gia tri trong nghién ctvu clia ching
t6i déu cao hon cac nghién clru khac.6*" Sy
khac biét nay co thé lién quan dén loai vat liéu
ma cac ngién ctru st dung. Ho str dung véat
lieu composite nano-filled trong khi chung téi
st dung vat liéu composite nanohybrid cé tinh
chét co hoc cao hon do sy két hop clia cac hat
micro va nano. Ngoai ra, rang ham nhé théng
thwong kha cirng do thanh phan cu trac cla
men rang va nga rang, nhung van cé thé dé bi
nrt gay dwdi lwe nhai manh, dac biét sau khi
diéu tri ndi nha. D6 bén khang gay cla vat liéu
composite nanohybrid (350 - 450MPa) cao hon
rang ham nho (248 N).*?

Trong tat ca cac nhom, khi danh gia két qua,

mirc d6 nghiém trong ctia nit gay ting khi sé
lwgng thanh con lai gidam. V&i nhém 4 khdng co
bat ky thanh con lai, viéc phuc hdi cé chébt soi
va cli composite gilp rang cé thé chiu duoc
Iwc nén cao nhat nhwng khi nit v& lai nghiém
trong nhat. Diéu nay dwoc ly giai do dd dan hoi
cula vat liéu composite thép hon so v&i men va
nga rang.''? Vi vay, nhém 4 (do mét hét thanh
va dwoc phuc hdi cli toan bd bang composite)
c6 kha nang chiu luc kém hon, dan dén nguy
co v& nghiém trong hon so v&i cac nhom khac.
Nhiéu nghién ctru chi ra rang réng con it thanh
cO nguy co niet gay nghiém trong khi chiu lyc
nén.'*' Hon nira, hau hét cac mau déu bi nit
gay & phan composite tai tao. O' nhém 2, 3, 4,
nt gdy duoc phat hién chd yéu doc theo tiép
xuc gitra chét soi va composite hodc composite
gitra cAu tric con lai cia rang. Do tinh chét dan
dinh gitra vat lieu phuc héi va men/nga réng,
lwc nén dwoc truyén tai qua cac vung tiép xdc
dé gay ra nit gay, dac biét khi dién tich tiép xuc
gilba men va composite bj giam (nhw & nhirng
réng méat thanh). Khi so sanh véi cac nghién
ctru lién quan, nhw cac nghién clru danh gia
cac hé théng chét khac nhau hodc tuy chinh
chét soi theo gidi phau, cac két qua déu duoc
ghi nhan. Alshetiwi et al (2024) v&i nghién clru
st dung vat liéu composite nhw EverX Flow™
ciing chirng minh réng khi c4u trac réng gidm,
cac vét nirt gay tré nén nghiém trong hon, véi
céc tiép xuc cui tai tao la ving dang lwu y.'6

V. KET LUAN

Do bén khang gay cta nhém rang con du
thanh, con 3 va 2 thanh twong tw nhau va cao
nhat & nhém mét toan bd cAu trdc thanh. Mc
dd nghiém trong nét gay tang khi sb lwong
thanh con lai cta rang gidm. Cac rang déu bi
nit gdy & khéi composite tai tao. Khong ghi
nhan mau nao gay chét hay chan rang. O cac
nhém, c6 mét cAu tric rang (mét 1, 2, va toan
bé thanh) nirt gay dwoc phat hién chd yéu doc
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theo tiép xuc gitra chét soi va composite hodc
composite gitra cAu tric con lai cla rang. That
vay, lwa chon vat liéu phuc hdi phu hop la diéu
can thiét dé giam thiéu nguy co nirt gay & réng
da phuc hdi sau diéu tri tdy. Tuy nhién, nhirng
vat liéu méi, k§ thuat dan dinh hay nhitng yéu
t6 anh hwéng khac dbi véi dd bén khang gay
clia rang mét cAu trac da diéu tri tdy can duoc
nghién clru thém dé dat dwoc hiéu qua diéu
tri trén lam sang. V&i sy han ché vé c& mau,
nghién clru can dwoc mé rong hon dé dat két
qua chinh xac v&i dd tin cay cao hon.
L&i cam on

Chung tdi xin gt I cdm on chan thanh dén
coéng ty Mani vi sy hd trg' cho nghién clru nay.
Nho sy hé tro tr Mani, chung téi da cé co hdi
tiép can céac vat liéu va cong nghé tién tién, tw
dé nang cao chat lwong nghién ctru va mé ra
nhirtng hwéng di méi trong linh vee phuc héi
rang, gép phan vao sy phat trién chung cla
nganh nha khoa tai Viét Nam.

TAI LIEU THAM KHAO

1. Nelson SJ. Wheeler’'s Dental Anatomy,
Physiology, and Occlusion: 75th Anniversary;
Evolve Study Resources Free with New
Textbook Purchase. Elsevier 10. ed. Elsevier,
Saunders; 2015.

2. Samran A, El Bahra S, Kern M. The
influence of substance loss and ferrule height
on the fracture resistance of endodontically
treated premolars. An in vitro study. Dent
Mater. 2013;29(12):1280-1286. doi:10.1016/].
dental.2013.10.003

3. Mohammed YT, Al-Zaka IM. Fracture
Resistance of Endodontically Treated Teeth
Obturated with Different Root Canal Sealers
(A Comparative Study). J Contemp Dent Pract.
2020;21(5):490-493.

4. Podili S, Puthenkandathil R, Kulkarni MM,
etal. Fracture Resistance of Different Post—Core

TAP CHi NGHIEN CU’U Y HOC

Systems: An In vitro Study. Journal of Pharmacy
and Bioallied Sciences. 2023;15(Suppl 1):S239.
doi:10.4103/jpbs.jpbs_472_22

5. Ibrahim AMBR, Richards LC, Berekally
TL. Effect of remaining tooth structure on the
fracture resistance of endodontically-treated
maxillary premolars: An in vitro study. J Prosthet
Dent. 2016;115(3):290-295.  doi:10.1016/j.
prosdent.2015.08.013

6. Pande D, Benjamin N, Rani V, et al.
Comparative Evaluation of Fracture Resistance
of Composite Core Buildup Materials: An
In Vitro Study. Cureus. 2024;16(6):e63298.
doi:10.7759/cureus.63298

7.Leung WSF, Lee AHC, Liu C, et al.
Fracture Resistance of Endodontically Treated
Maxillary Premolars with Non-carious Cervical
Lesions Restored with Different Post Systems.
Eur Endod J. 2023;8(1):65-71. doi:10.14744/
eej.2022.96720

8. Alshali SA, Abulhamael A, Mously H,
et al. Comparison of Fracture Resistance
among Different Post Placement Strategies
and Core Buildup Materials in Endodontically
Treated Maxillary Premolars: An In Vitro Study.
International Journal of Prosthodontics and
Restorative  Dentistry.  2024;14(2):99-104.
doi:10.5005/jp-journals-10019-1457

9. Gamal W, Abdou A, Salem GA. Fracture
resistance andflexural strength ofendodontically
treated teeth restored by different short fiber
resin composites: a preclinical study. Bulletin of
the National Research Centre. 2022;46.

10. Gaintantzopoulou MD, Farmakis ET,
Eliades GC.EffectofLoad Cyclingonthe Fracture
Strength/Mode of Teeth Restored with FRC
Posts or a FRC Liner and a Resin Composite.
Biomed  Res Int. 2018;2018:9054301.
doi:10.1155/2018/9054301

11. Moosavi H, Afshari S, Manari F.
Fracture resistance of endodontically treated

TCNCYH 188 (3) - 2025

23



TAP CHi NGHIEN CPU Y HOC

teeth with different direct corono-radicular
restoration methods. J Clin Exp Dent.
2017;9(3):e454-e459. doi:10.4317/jced.53160

12. Sheen CY, Dong JK, Brantley
WA, et al. A study of fracture loads and
fracture characteristics of teeth. J Adv
Prosthodont. 2019;11(3):187-192. doi:10.4047/
jap.2019.11.3.187

13. Willems G, Lambrechts P, Braem M,
et al. Composite resins in the 21st century.
Quintessence Int. 1993;24(9):641-658.

14. Koosha S, Mostafavi AS, Jebelizadeh
MS, et al. Fracture Resistance and Failure

dentistry journal. Published online 2023.

15. SantosPantaleén D, Morrow BR, Cagna
DR, et al. Influence of remaining coronal tooth
structure on fracture resistance and failure mode
of restored endodontically treated maxillary
incisors. J Prosthet Dent. 2018;119(3):390-396.
doi:10.1016/j.prosdent.2017.05.007

16. Alshetiwi DSD, Muttlibb NAA, EI-
Damanhoury HM, et al. Evaluation of
mechanical  properties of  anatomically
customized fiber posts using E-glass short
fiber-reinforced composite to restore weakened
endodontically treated premolars. BMC Oral

Mode of Endocrown Restorations with Different
Remaining Walls and Finish Lines. The open

Health. 2024;24(1):1-13. doi:10.1186/s12903-
024-04102-2

Summary

FRACTURE RESISTANCE OF ENDODONTICALLY TREATED
MAXILLARY FIRST PREMOLARS RESTORED WITH COMPOSITE
AND FIBER POST

The study compared the fracture resistance and evaluated mode of failure of endodontically treated
maxillary first premolars restored with composite and fiber posts in different groups. In this in-vitro
study, 20 maxillary first premolars with 2 root canals extracted for orthodontic reasons in adults under
30 years old were selected and divided into 4 groups (n = 5): group 1 with four walls and group 2 with
3 remaining walls were restored with composite, group 3 with 2 remaining walls and group 4 with no
remaining walls were restored with composite and fiber posts. The specimens were then evaluated
with compressive load until fracture, the maximum value and the fracture pattern were recorded.
The data analyzed with ANOVA test on SPSS 25 software showed that compressive loads of group
1, 2 and 3 are similar and is highest in group 4 (2272,88 N) (p = 0.003). Failure severity increases
as the number of remaining walls decreases. Particularly, there are fractures mainly along the
interface between the post and composite core, and between the composite and remaining structure.

Keywords: Endodontic treatment, composite, fiber post, fracture resistance.
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