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tuyén trung uong va tuyén tinh, lugng CTYT
phat sinh chi khac biét & chat thai khong lay
nhiém [4]

V. KET LUAN

Két quad nghién clitu trén 40 bénh vién da
khoa cong lap cho thay thuc trang phat sinh chat
thai y t€ tai cac bénh vién da khoa cong lap vGi
ty 1& cac loai chat thai: chat thai y t€ thdng
thudng 90%, chat thai y t€ lay nhiém 9,7%, chat
thai y t€. Lugng chat thai phat sinh tai cac bénh
vién trung vi 1,2707 kg/ngay/giudng, trung binh
2,4793+4,1131 kg/giuGng/ngay. Trong do chat
thai rdn nguy hai khdng 1ay co lugng thap nhat
vGi trung vi 0,0007 kg/ngay/giudng, trung binh
0,0068+0,0139 kg/giudng/ngay, chat thai lay
nhiém trung vi 0,1677 kg/ngay/giuGng, trung
binh 0,2405+0,2749 kg/ngay/giudng. So sanh
lugng chat thai phat sinh theo kg/ngay/giudng
cho thay tuyén trung ucng phat sinh nhiéu nhat,
ti€p dén la tuyén tinh va tuyén huyén cé lugng
phét sinh it nhat. T nghién ctu cho thdy can cé
cac bién phap gidm thiéu lugng phat sinh chat
thai dac biét la cac bénh vién tuyén tinh, can co
cac bién phap trong viéc giam thi€u lugng chét
thai lay nhiém.
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TINH KHANG MOI CHU KY TINH VA PONG
CUA HE THONG TRAM QUAY NICKEL - TITANIUM

TOM TAT

Muc tiéu: Nghién clfu so sanh dac tinh khang
moi chu ky tinh va dong clia hé théng trdm quay NiTi
ProTaper Universal F2 khi cho quay trong 6ng tuy
cong kép hinh chir S & nhiét d6 37°C. Poi tugng va
phuong phap nghién ciru: thtr nghiém nghién clru
in vitro trén 20 tram PTU F2 c6 do kich thudc 25 va do
thuén 6% (25/0.06) tat ca déu & chiéu dai 25mm.
Tram dugc cho quay trong &ng tdy nhan tao bdng
thép khong gi ¢ hinh dang cong kép hinh chr S cho
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dén khi gdy. Ca hai nhém déu dugc diéu khién bdi
may motor ndi nha X-Smart Plus vdi ché d6 quay lién
tuc va téc do quay 250 vong/phut. Trong thir nghiém
tinh, tram quay tai mot chiéu dai lam viéc c6 dinh,
khong kem theo chuyén déng theo tryc doc cua tram.
Trong th( nghiém dong, trém quay kém theo chuyén
dong tdi lui theo truc doc cua trém véi bién d6 cd
dinh. O ca hai thir nghiém trén, hé thng 6ng tdy déu
dugdc 6n dinh & nhiét d6 37°C (+0,5°C). Thdi gian tir
lic bat dau quay dén khi gdy dudc ghi nhan lai bang
dong h6é bam giG dién tr. Gia tri thé hién tinh khang
moi chu ky la s6 vong quay dudc dén khi gay, dudc
xac dinh bang cach nhén thdi gian quay dugc dén khi
gay va toc do quay. K&t qua: SO vong quay dudc dén
khi gdy cta tram PTU F2 & th&r nghiém dong (499,33
+176,68) cao han cd y nghia so vdéi thir nghiém tinh
(95,48 +£33,49). K&t luan: Hé thong tram quay NiTi
PTU F2 c6 tinh khang moi chu ky dong cao han tinh
khang mdi chu ky tinh.
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Tur khoa: Tinh khang moi chu ky tinh; tinh khang
moi chu ky dong; 6ng tly cong kép.

SUMMARY
STATIC AND DYNAMIC CYCLIC FATIGUE OF

NICKEL -TITANIUM ROTARY FILE

Objectives: Comparative study on static and
dynamic cyclic fatigue resistance of the ProTaper
Universal F2 rotary file system when rotated in an S-
shaped double-curved canal at 37°C. Materials and
methods: An in vitro research on 20 PTU F2 files with
size 25 and taper 6% (25/0.06) all at 25mm in length.
The file is rotated in a stainless steel artificial root
canal with a double curved S-shape until it breaks.
Both groups are operated by the X-Smart Plus
endodontic motor with continuous rotational mode and
250 rpm speed. In the static test, the file rotates at a
fixed working length, with no movement in the
longitudinal axis of the file. In the dynamic test, the
file rotates with an in-and-out motion along the
longitudinal axis of the file with a fixed amplitude. In
both tests, the root canal system was stabilized at
37°C (£0.5%C). The operating time from the start of
the rotation to the separation was recorded with an
electronic chronograph. The value representing the
cyclic fatigue resistance is the number of cycles to
failure (NCF), determined by multiplying the rotational
time until fracture and the rotational speed. Results:
The number of cycles to failure NCF of the PTU F2 file in
the dynamic test (499.33 + 176,68) was significantly
higher than in the static test (95.48 + 33.49).

Keywords: static and dynamic cyclic fatigue; S-
shape artificial canal.

I. DAT VAN DE

Dung cu quay ndi nha Nickel — Titanium cho
thdy nhitng uu diém vugt trdi so véi dung cu
bang thép khdng gi, chdng han nhu téc d6 quay,
tinh dan hoi vuot troi va it khiém khuyét han[2].
Gay dung cu trong 6ng tuy la bién chiing thudng
gap trong qua trinh slra soan 6ng tuy. Su' cang
va nén 13p di 13p lai theo chu ky tai diém cé do
udn cao nhat trong sudt qua trinh dung cu quay
trong lGc dung cu quay trong 6ng tly cong dan
dén gdy do moi chu ky[6].Thr nghiém tinh
khang méi chu ky tinh (tram quay tai mot chiéu
dai lam viéc cd dinh) va tinh khang méi chu ky
ddng (cé su thay ddi chiéu dai lam viéc trong lic
trdm quay) dudc st dung nhiéu dé danh gia kha
nang khang moi chu ky cta trdm noi nha[1],[4].
Th' nghiém tinh khang moi chu ky tinh dugc
thuc hién khdng kém theo chuyén dong theo
truc doc tram ndi nha, nghia la trédm quay trong
ong tay nhan tao véi mét chiéu dai lam viéc c6
dinh dén khi tram gdy. Trong khi do6 thar nghiém
khang mai chu ky déng c6 két hgp thém chuyén
dong theo truc doc cla tram trong 6ng tly nhan
tao, m6 phdng theo dong tac sra soan 6ng tuy
st dung trén lam sang[3]. Déng tac dua tay
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khoan ndi nha tdi va lui theo truc doc cla tram
dudc cho rang kéo dai thdi gian tram bi gdy do
moi chu ky[3],[5], do luc ('ng sudt dugc phan bd
doc theo chiéu dai cua dung cy, trong khi thur
nghiém quay tai cho thi (ng sudt tap trung tai
mot diém[3]. Vi vy dong tac dua dung cu tdi lui
trong O6ng tdy dugc ki vong co hiéu qua trong
viéc giam su’ moi chu ky[4].

Cho dén nay, da cd nhiéu nghién clru so
sanh tinh khang méi chu ky clia cac hé théng
tram, nhung da phan cac th& nghiém déu thuc
hién & thir nghiém tinh. Trén cg sG do, dé tai nay
ti€én hanh nghién ctu so sanh tinh khang mai
chu ky tinh va dong cua hé théng tram quay NiTi
ProTaper Universal F2 (Dentsply Maillefer,
Ballaigues, Thuy Si). Qua dd, nghién clu nay
cung cap cho bac si Rang Ham Mat nhirng thong
tin can thiét va thao tac ding nham dat dugc su
an toan cao nhat trong cong viéc diéu tri ndi nha.

I1. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

Poi tueng nghién cru. 20 Tram quay NiTi
n0i nha Protaper Universal F2 (Dentsply
Maillefer, Ballaigues, Thuy Si) chiéu dai 25 mm
(25/0.06) chua qua st dung, bé mat trém
nguyén ven, khong co bat ky khiém khuyét nao
khi quan sat dudi kinh hién vi quang hoc. Budc
chia thanh 2 nhém: thir nhiém tinh (n=10) thdr
nghiém dong (n=10).

Phuong tién nghién ciru: May ndi nha X-
Smart Plus (Dentsply Sirona, My).

Mot 6ng tuy cong nhan tao lam bang thép
khong gi dugc thiét ké theo mo ta cua Koray
Yilmaz va cong su (2017): mét 6ng hinh tru, cd
dudng kinh trong 1,5 mm; téng chiéu dai 18 mm;
¢ hai doan cong tao hinh hinh chir S, mét doan
cong & than va mét doan cong & doan chdp. Doan
cong than c6 goc 60°, ban kinh doan cong 5 mm
va tdm doan cong cach chép 8 mm. boan cong
chop ¢ goc 70° ban kinh doan cong 2 mm va
tam doan cong cach chép 2 mm (Hinh 1)[8].

Hé théng ban thir nghiém gom cd hai phan:
phan di dong va phan c6 dinh. Phan di dong la
ndi gan tay khoan ndi nha X-Smart Plus
(Dentsply Sirona, My). Phan ¢ dinh la ngi gan
ong tay lam bang thép khéng gi dudc thiét ké
theo mé td cua Koray Yilmaz va cOng su
(2017)[8]. Dau boi tron silicone ShinEtsu KF-96-
10CS (Japan); Dong ho bam gid dién tir GC vdi
dd chinh xac 1/100 gidy. Kinh hién vi dién tir quét
SEM (JEOL, JSM-IT100; JEOL Ltd, Tokyo, Japan).

Phucng phap nghién ciru:

Thiét ké nghién curu. Nghién ctu in vitro,
ngudi danh gia doc lap.
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Phuong phap thuc hién. Cho trdam quay
trong 6ng tay thép vai téc dé quay 250 vong/phut
cho dén khi tram gay, thoi gian tram quay dugc
dén khi gdy dugc ghi nhan lai bang dong hd bam
giG vGi do chinh xac 1/100 giay. O thir nghiém tinh,
diéu chinh vi tri tay khoan c6 dinh sao cho dau
dung cu & vi tri cudi cung clia 6ng tay va thuc hién
thdr nghiém dén khi tram gay.

Hinh 1: Ong tuy thép duoc thiét ké theo mé

_ ta cua Koray Yilman (2017)[8]

O thir nghiém dong, diéu chinh vi tri tay
khoan sao cho dau dung cu & vi tri bat dau doan
cong dau tién cua 6ng tuy, tirc la cac chdp 10
mm va thuc hién thr nghiém kém theo van dong
t&i lui lién tuc clia tay khoan vé phia chép véi
bién d6 van dong 10 mm.

Hé thong ban van dong thd nghiém dugc
ngdm trong bé thly tinh chira dau silicone bdi
tran sao cho phan 6ng tuy thép dudc ngam hoan
toan trong dau boi tron. Bam bao trong sudt qua
trinh thir nghiém, trém ludn dugdc boi tran, han
ché& t8i da viéc sinh nhiét do ma sat va ludn 6n
dinh nhiét d6 37°C (£0,5°C). Nhiét k& dién tur
ddc 14p ¢ man hinh hién thi va dau do nhiét
ngadm trong dau dé kiém tra nhiét do dau trong
bé. Toan bd qua trinh cua tirng thdr nghiém dugc
ghi lai bang may ghi hinh k¥ thudt s6 Canon 70D
dé xac dinh chinh xac thdi diém gdy cla tram.
S6 vong quay dudc dén khi gdy la dai lugng thé
hién kha nang khang moi cla dung cu va dugc
tinh bang cach nhéan thdi gian quay dugc dén khi
gay va téc do quay. Bé mat gay dugc khao sat
bang kinh hién vi dién tir quét SEM (JEOL, JSM-

IT100; JEOL Ltd, Tokyo, Japan) sau khi dugc lam
sach bang con.

— et
Hinh 2: Hé théng thu’ nghiém tinh khang
_ moi chu ky tinh va déng

Moi tram cla tirng nhém dugc dua vao hé
thong thr nghiém va cho quay véi toc do 250
vong/phut cho dén khi gay. Thdi gian quay dugc
dén khi gdy dudc ghi nhan bang déng hd bam
giG vai do chinh xac 1/100 giay. (hinh 2

Hirrh 3: Trdm PTU F2 truoc (hinh A) va sau
(hinh B) khi thuc hién tha nghiém

Xt ly va phan tich s6 liéu. SO liéu dugc
nhap va x(r ly bdng phan mém Microsoft Excel
2019 va phan tich bang phan mém Stata 14.2.
S dung phép kiém Shapiro — Wilk dé kiém tra
phén phdi chuan cla s6 liéu va phép kiém t cho
hai mau doc 1ap dé so sanh s vong quay dudgc
gitra hai th(r nhiém tinh va déng véi mc y nghia
cta p < 0,05.

Ill. KET QUA NGHIEN CU'U

Gia tri nhd nhat, gia tri I6n nhat, gia tri trung
binh va dd léch chudn cla s6 vong quay dugc
dén khi gay cla trédm PTU F2 & hai thr nghiém
tinh va dong dugc thé hién trong bang 1. Nghién
ctu st dung phép kiém t d€ so sanh gia tri trung
binh cla hai mau ddc Iap cd phan phdi chuan.

Bang 1: S6'vong quay duoc dén khi gdy cua trdm PTU F2 d tha nghiém tinh va dong.

, \ Do léch Gia tri nho Gia tri I6n
Nhom n Trung binh chuan nhéat nhit
Th{ nghiém tinh 10 95,48 33,49 53,71 139,13
Thir nghiém dong 10 499,33 176,68 280,16 858,29

Két qua cho thady s6 vong quay dugc & thar
nghiém doéng (trung binh: 499,33; do léch
chudn: 176,68) cao hon so véi s8 vong quay
dugc dén khi gay & thir nghiém tinh (trung binh:
95,48; dd léch chuan 33,49). Su khac biét nay c

Phép kiém t vdi hai mau ddc Iép, p < 0,05
y nghia théng ké (p < 0,05).

Khi quan sat dudi kinh hién vi dién tr quét
(SEM), bé mat trém trong thir nghiém khang mai
chu ky thé hién nhitng d3c trung: ving khdi phat
gdy va vung gay nhanh do qua tai. Trén than
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tram khong phat hién nhitng ving bién dang déo
(Hinh 4).
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So vong quay duge den khi gy
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TKMCK Tinh ITIKMCK Déng
® Tinh khang moi chu ky
Biéu do: S6é'vong quay duoc cua trém PTU
F2 0 tha nghiém tinh va dong

B _ \

Hinh 4: Anh khao sat bé mat gay cua tram
PTU F2 0 thu’ nghiém tinh (A)
va thu’ nghiém déng (B) dudi kinh hién vi
dién tu’ quét SEM.
IV. BAN LUAN

Két quéa cho thay s6 vong quay dugc dén khi
gay cla trém PTU F2 & thir nghiém dong cao
han & thr nghiém tinh. Két qua nay tuang tu vai
nhiéu nghién clfu khac trén thé gidi[3],[7]. Keles
va cong su két ludn rang 4 hé théng tram vdi
ché d6 quay qua lai WaveOne, WaveOne Gold,
Reciproc, Reciproc Blue déu cho thay tinh khang
moi chu ky dong cao han cd y nghia so vdi tinh
khang moi chu ky tinh khi cho quay trong 6ng
tay cong chir J & nhiét do 37 °C[3]. Myint va
cong su (2020) ciing da két luan véi hai hé
thdng tram quay lién tuc ProTaper Gold va
HyFlex EDM déu co tinh khang moi chu ky dong
cao han cé y nghia so véi tinh khang moi chu ky
tinh. Nhung véi hai hé thong tram véi ché do
quay qua lai la Reciproc Blue va WaveOne Gold,
khong cé su khac biét vé kha nang khang mdi
chu ky tinh va dong[7].

Diéu nay dudc giai thich rang trong thlr
nghiém tinh, trdm quay khdng kém theo chuyén
dong theo truc doc cla tram, nén (ng suat bdi
luc nén va luc kéo dan luan phién va tap trung
tai diém cong nhat cla trdm. Nhiing tac dong
nay dugc tich Iliy va tao ra nhitng cdu trdc vi mo
trong lién két clta hgp kim. Trong khi & thir
nghiém dong, Ung suat cla lyc nén va kéo dan
dugc phan bd doc trén than tram theo dudng
xoan 6c¢, do chuyén ddng theo truc doc clia trdm

SED 10.0KVWDIONMP.CI0 MY X180 100um m—— 100pm  ——
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trong qua trinh quay trong 6ng tly cong. Vi vay,
bang cach han ché tap trung r'ng sudt tai mot vi
tri trén trdm, kha ndng khang méi chu ky cla
dung cu dugc téng cudng dang ké.

Trén hinh anh khao sat bé mat gdy bang
kinh hién vi dién t&r quét (SEM) cla trdm PTU F2
G ca thr nghiém tinh va th nghiém dong déu
hién dién vung khdi phat gay va vung gay nhanh
do qua tai. Su hién dién clia cac van lan truyén
ndt gdy dic trung cho kiu gdy do méi chu ky.
Hinh anh nay tuong tu véi két qua cua cac tac
gia trudc do[3],[4],[51,[7].

V. KET LUAN

Chung t6i thuc hién nghién cltu so sanh tinh
khang méi chu ky tinh va dong cla tram PTU F2
bang cach cho trdm quay trong 8ng tuiy thép véi
hinh dang cong kép hinh chir S & nhiét do 37°C
dén khi tram gdy. Két qua cho thay tram PTU F2
c6 tinh khang moi chu ky déng cao han tinh
khang mdi chu ky tinh. Su khac biét nay coé y
nghia thong ké.
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