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ABSTRACT

Objective: To evaluate the effect of irrigation needle design on of calcium hydroxide removal from
root canals using scanning electron microscopy.

Methods: 36 extracted single-rooted human premolars were instrumented and medicated with
calcium hydroxide for seven days. Specimens were randomly allocated into two groups (n = 18):
side-port needle (CanalPro Side-Port Tips) and flexible needle (IrriFlex). After a standardized
irrigation protocol, roots were longitudinally split and examined under scanning electron
microscopy at the coronal, middle, and apical thirds. Residual calcium hydroxide was scored using
the Kuga scale (0-3). Data were analyzed using Mann-Whitney U and Friedman tests, followed by
Wilcoxon signed-rank tests with Bonferroni correction (a = 0.05).

Results: In both groups, higher residual scores were observed in the apical third compared with
the coronal and middle thirds. No significant differences between needle designs were detected
at the coronal or middle levels (p > 0.05). However, at the apical third, the flexible needle showed
significantly lower residual scores (p = 0.040).

Conclusion: A flexible irrigation needle design may enhance calcium hydroxide removal at the
apical third when assessed by scanning electron microscopy.
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TOM TAT

Muc tiéu: Danh gid anh hudng cua thiét k& kim bom rira dén hiéu qua loai bé calcium hydroxide
trong 8ng tay bang kinh hién vi dién t& quét.

Phuong phap nghién ctru: Nghién cltu in vitro trén 36 rang ¢6inhoé ngudi da nhé, dugc sira soan va
bang calcium hydroxide trong 7 ngay. Mau dugc phan ngau nhién thanh 2 nhém (n = 18): kim dau
kin 16 bén (CanalPro Side-Port Tips) va kim mém, linh hoat (IrriFlex). Sau quy trinh bom rira chuan
héa, chan rang dudc cat doc va quan sat kinh hin vi dién tir quét tai 1/3 c¢6, gitra va chép. Mirc do
ton luu calcium hydroxide dugc chdm theo thang Kuga (0-3). D&t liéu phan tich bang Mann-Whitney
U va Friedman; so séanh bat cap dung Wilcoxon signed-rank véi hiéu chinh Bonferroni (a = 0,05).

K&t qua: O’ ca 2 nhém, 1/3 chép ghi nhan diém tén lwu cao hon cac ving con lai. Khdng cé khac
biét gitra 2 kim tai 1/3 c6 va gitra (p > 0,05). Tai 1/3 chdp, kim mém cho diém ton luu thdp hon cdy
nghia théng ké (p = 0,040; r = 0,360).

K&t luan: Thiét k& kim mém, linh hoat c6 thé cai thién hiéu qua loai bo calcium hydroxide tai viing
chép khi danh gia bang kinh hién vi dién t& quét.

Ttr khéa: Calcium hydroxide, kim bom rtra, IrriFlex, kinh hién vi dién t&r quét (SEM).

1. DAT VAN DE

Calcium hydroxide [Ca(OH),] dugc st dung phd bién
trong diéu tri ndi nha nhd dac tinh khang khuan va kha
nang trung hda moi trudng ndi tdy. Tuy nhién, tén luu
calcium hydroxide trudc khi trdm bit c6 thé [am gidm
dd bam dinh clia vat liéu tram va anh hudng dén do kin
khit ctia hé théng 6ng tay [1]. Vi vay, viéc loai bo hiéu qua
calcium hydroxide trudc khi trdm bit c6 y nghia quan
trong vé mét ldm sang.

Hiéu qua lam sach phu thudc vao nhiéu yéu to, trong dé
thi€t k& kim bom rira c6 thé anh hudng dén déng hoc dong
chay va kha nang ti€p can vung chop. Cac kim dau kin 16
bén dugc sir dung phé bién nham han ché dun dung dich
ra ngoai chép, trong khi kim mém, linh hoat dugc thiét ké
dé tiép can gan chiéu dailam viéc hon trong 6ng tay cong.
Tuy nhién, bang chiing vé anh hudng cua thiét k& kim dén
kha nang loai bo calcium hydroxide tai ving 1/3 chép van
con chua théng nhat.

Kinh hién vi dién t&r quét (SEM) cho phép quan sat vi cau
tric bé mat thanh éng tuy & do phdng dai cao, gilip danh
gia chinh xdc mdc ton lwu vat liéu tai tirng vung. Do do,
nghién ctu nay dugc thye hién nhdm danh gia anh hudng
clia thiét k& kim bom rtra dén hiéu qua loai bé calcium
hydroxide trong 6ng tly bdng SEM.

2. pOI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét k& nghién ctru

Nghién c(u th& nghiém in vitro.

2.2. Pia diém nghién ciru

Thi nghiém dugc thuc hién tai Phong Tién lé'm sang, Khoa
Rang Ham Mat, Dai hoc Y Dugc thanh phd H6 Chi Minh

*Tac gia lién hé

va sau dé mau dugc glii dén Phong Thi nghiém Phan tich
Trung tam, Trudng Pai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia thanh phé H6 Chi Minh dé quan sat lugng
calcium hydroxide ton luu trén thanh 6ng tly bang SEM.
2.3. Mau nghién ctu
36 rang cdi nhod ngudi da nhd, c6 chép dong hoan toan,
chua diéu tri ndi nha, dé cong 15-25° theo Schneider.
Loai trir rang gay chan, tiéu chan hoac voi hda 6ng tay.
2.4. C& mau nghién cru
C& mau dugc tinh theo céng thic so sédnh hai trung binh
V@i cd tac dong:
Z1 ap+715)°
7112(#)(1 /21; 1-5) 4

Z} op
2(1+7r)

ng =nN3 XT

Trong dé: n la ¢c& mau t6i thiu clia mbi nhém nghién ctu;
a la saildam loai 1, chon a = 0,05 &rng vdi do tin cdy 95%; B
la sai lam loai 2, chon B =0,1 ng vdi stic manh théng ké
90%; r la ti s6 mau trong hai nhém, r=1; d la c& tdc dong,
d =1 dugc la chon do chua co du’lleu tru’c’ic doé srdung
SEM vdi thiét ké tuong tu, nham dam bao kha nang phat
hién khac biét c6 y nghia ldm sang gitra hai nhém.
Thay céc gia tri vao cong thirc, tinh dugc: n,218;n,=18.
Mau nghién ctru gdm 36 rang dugc phan ngau nhién lam
2 nhém (n = 18 Mmbi nhom) tuong Ung vdi 2 thiét ké kim
bom rtra khac nhau:

- Nhém 1 (ky hiéu C): bom rtra véi kim dau kin 16 bén
(CanalPro Side-Port Tips).

- Nhom 2 (ky hiéu l): bam rira véi kim mém, linh hoat
(IrriFlex).

Email: ntnanh@ump.edu.vn Dién thoai: (+84) 916160848 DOI: 10.52163/yhc.v67iCD11.6031

2 Crossrefd 39 “



N.T. Nguyet Anh et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 11, 38-42

2.5. Phuong phap nghién ctru

Stra soan, tao dang va bom riva éng tdy

M& duong vao 6ng tuy bang mii Endo Access Bur va
Endo-Z. Xac dinh chiéu dai lam viéc bang cach dua tram
K 's6 10 vao 6ng tly cho dén khi dau trdm vira xuat hién
tai 16 choép; chiéu dai lam viéc dugc tinh bang chiéu dai
nay trir 1 mm va dugc danh diu bang nat chan. Sau doé,
6ng thy dugc slra soan va tao dang dén ding chiéu dai
lam viéc bang hé théng tram quay ProTaper dén F2. Gitra
moi lan thay trAm, bom rira dng thy bang 2,5 mldung dich
NaOCl 3% trong 30 gidy. Sau khi hoan tat, 6ng tly dugc
ldam khé hoan toan bang con gidy F2.

Bang thuéc calcium hydroxide

Calcium hydroxide (UltraCal XS, Ultradent Products Inc.,
Hoa Ky) dugc dua vao 8ng tdy bang lentulo, quay theo
chiéu kim dong ho cho dén khi quan sat thay vat liéu tai
16 chép chan rang. Phan vat liéu du trong budng tay dugc
loai bo, dat gon vo trung va tram tam bang Cavit. Mau
dugc bdo quan trong tl &m vi sinh & nhiét dd 37°C, d6 8m
100% trong 7 ngay.

Quy trinh bom ri¥a loai bé calcium hydroxide

Sau thdi gian bang thudc, vat liéu trdm tam dugc loai bo.
Céc rang dugc danh s va phan bd ngau nhién bang phan
mém Random.org vao hai nhém. Nhém C gém 18 rang
dugc bam rira bang kim kim loai dau kin 16 bén CanalPro
Side-Port Tips (CanalPro, Coltene-Whaledent, Thuy Si),
nhém | gém 18 rang dugc bom rira bang kim mém IrriFlex
(Produits Dentaires SA, Vevey, Thuy Si).

Quy trinh bom rira bao gobm: EDTA 17% (5 mL trong 1
phut), ti€p theo NaOCL 2,5% (5 mL trong 1 phut), va cudi
cung rtra lai bang 5 mL nudc cat. Kim dugc d&t cach chiéu
dai lam viéc 1 mm, di chuyén l&n xudng nhe nhang 2-3
mm theo truc doc dé tranh hién tugng khda dau kim. Sau
khi hoan tat, 8ng tly duoc lam khd hoan toan bang cén
gidy F2.

Chudn bj mau va quan sat du'éi SEM

Dung dia cat kim cuong cét bo phéan than rang tai dudng
néi men-x& mang va sau dé cit doc chénrangtheo dudng
da dénh dau trudc, bao dam dudng cat khéng xam pham
long 8ng thy va van gilt lai mot ldp nga mong bao quanh
ong tay. Dung cay duc tach chan rang theo chiéu gan-xa
thanh hai phan.

Cac mau sau khi tach dugc khir nude va quan séat bang
SEM & d6 phéng dai 1.000 [&n tai 3 vi tri: 1/3 ¢6, 1/3 gilta
va 1/3 chop.

Danh gia két qua

Lugng calcium hydroxide ton luu trén thanh &ng tly & moi
phan ba chan rang dugc chdm diém theo thang KUGA (0-
3) [2]:

-Piém s8 0: khéng cé calcium hydroxide tén luu.

-Diém s8 1: tdn lwu calcium hydroxide it (< 20% bé mat).
- Diém s6 2: tdn lwu calcium hydroxide trung binh (20-
60% ba mat).

- Diém s8 3: t6n luu calcium hydroxide nhiéu (> 60% bé
mat).

2.6. Kiém soat sai léch théng tin

PE& dam bao tinh khach quan, viéc quan satva cham diém
lugng calcium hydroxide ton lwu trén thanh éng tay dudi
SEM dugc thyc hiéntheo quy trinh phué’n héa. Hainghién
cttu vién dugc huén luyén trudc bang cach cung xem va
thao luén céc hinh anh chudn minh hoa cho tirng muc
diém. Viéc danh gia céac vi anh dugc tién hanh doc lap,
két qua dugc ghi vao bang chdm diém riéng. Moi nghién
clru vién thuc hién danh gia hai lan, lan th& hai cach lan
dau 1 thang va khong tham khao két qua trudc dé. Hé sé
Kappa Cohen c6 trong s8 dugc tinh todn dé xac dinh do
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kién dinh ndi quan sat vién va mic do dong thuan gitra
hai quan sat vién.

2.7. Xir ly sé liéu

Do dit liéu th& bac, cac kiém dinh phi tham s6 dugdc
s dung bao gbm: Mann-Whitney U dé so sanh gilra
hai nhém, Friedman so sanh r)éi nhém; Wilcoxon
signed-rank (Bonferroni) so sanh bat cap.

Mtrc y nghia théng ké p < 0,05.

Ghi chu vé tinh déc lap dif liéu

Nghién cttu nay s dung cung bd mau véi mét céng trinh
khac da dugc guri dang qudc té; tuy nhién, cau hoi nghién
clu, phuong phap danh gia va ndi dung phan tich la doc
lap. Do do, dir liéu trong nghién clu nay khéng trung lap
vé muc tiéu khoa hoc, bang biéu va céach ti€p can.

3. KET QUA NGHIEN cUU
3.1. Mé ta hinh anh quan sat bang SEM
Hinh anh quan sat cho thdy muirc do ton luu calcium
hydroxide khac nhau gitra cac vung ang tuy. O’ nhém s
dung kim mém, linh hoat, 16 6ng nga tai 1/3 cé va 1/3 gilra
dugc béc 16 tuong d6i rd, vdi it mang calcium hydroxide
ton luu; tai 1/3 chép ghi nhan moét s6 mang nho rai rac.
Nguoc lai, d nhém st dung kim dau kin 16 bén, vung 1/3
chép thuong xudt hién nhiéu mang calcium hydroxide
bam dinh, che pht mot phan bé méat thanh ng tuy.
3.2. So sanh diém toén lwu gitra hai thiét ké kim theo
tirng viing éng tay
Diém s6 calcium hydroxide dugc 2 nghién ctiu vién danh
gia doc lap trén 108 vi anh SEM. Mo6i nghién clru vién danh
gia 2 lan, lanth&rhai cach lan dau 1 thang. Hé s6 Kappa co
trong s6 cho thay do kién dinh cao déi vdi nghién cltu vién
1 (k=0,90) va nghién cftu vién 2 (k= 0,91). D6 déng thuén
clia 2 nghién c(fu vién dat murc cao (k = 0,90).
DPiém tbn luu calcium hydroxide theo thang Kuga (0-3)
tai cac vung ong tly duoc trinh bay trong bang 1. O ca?2
nhém, diém tdn lwu tai 1/3 chdp cao hon so véi 1/3 ¢ va
1/3 gilra.
Khi so sanh giira 2 thiét ké kim, khéng ghi nhan su khac
biét c6 y nghia théng ké tai 1/3 c6 va 1/3 gilra (p > 0,05).
Tuy nhién, tai 1/3 chop, su khac biét ¢ y nghia théng ké
dugc ghi nhan (p = 0,040) vdi diém tén lwu thap hon &
nhém kim mém.
Gia trj Effect size r cho thdy muirc dé 4nh hudng clia thiét
k& kim dén diém tén luu calcium hydroxide & cac vung
dng tay dao ddng tir nho dén trung binh. Cu thé, tai 1/3 c6
(r=0,083) va 1/3 gitra (r = 0,131), kich thudc anh hudng
rat nho, phu hgp véi két qua khong co y nghia théng ké.
Trong khi tai 1/3 chép, Effect size dat murc trung binh (r =
0,360), cho thay sy’ khac biét gitra hai thiét ké kim khong
chi cé y nghia théng k& ma con c6 gia tri thuc tién & mirc
dangchuy.
Bang 1. Phan bd diém tén luu calcium 1 hydroxide
(thang Kuga 0-3) theo viing 6ng tly & méi nhém kim

(diém)
1/3¢é | 18| 2[1-3] 2[1-2] 0,639 | 0,083
1/3 gitta | 18 | 1,5[1-3] 2[1-3] 0,471 | 0,131
1/3chép | 18 | 2[1-3] 3[3-3] 0,040 | 0,360

*Trung vi [khodng t& phan vi; @Kiém dijnh Mann-Whitney
U; #Effect size (r=Z/\N).
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3.3. So sanh diém tén luu trong tirng nhém theo ving
éng tuy
Trong nhém kim mém, phén tich Friedman test cho thay
khoéng c6 su khac biét cé y nghia thong ké vé diém ton luu
calcium hydroxide gitra 3 phan 8ng tay (p = 0,369) (bang 2).
Bang 2. Piém ton luu calcium hydroxide
theo phan ba 6ng tiy - nhém kim mém IrriFlex

Vi tri n Piém* p@
1/3 ¢cd 18 2[1-3]
1/3 gitra 18 1,5[1-3] 0,369
1/3 chép 18 2[1-3]

*Trung vi [khodng t& phan vi]; @Ki€m dinh Friedman.
Nguac lai, trong nhém kim dau kin 16 bén, diém ton luu
calcium hydroxide tai 1/3 chép cao hon roé rét so véi 1/3
c6 va 1/3 giita, su’ khac biét gitra 3 ving cé y nghia théng
ké (p <0,001) (bang 3).

Bang 3. Piém ton luu calcium hydroxide
theo phan ba 8ng tuy - nhém kim dau kin 16
bén CanalPro Side-Port Tips

Vi tri n Piém* p@
1/3¢6 18 2[1-2]
1/3 gitta 18 2[1-3] <0,001
1/3 chép 18 3[3-3]

*Trung vi [khodng t& phan vi]; @Ki€m dinh Friedman.
Phan tich bt cap trong nhém kim dau kin cho thay khéng
c6 su khac biét giita 1/3 c¢6 va 1/3 gilta (p = 0,819), trong
khi 1/3 chép c6 diém ton lwu cao haon cd y nghia so vai 1/3
6 (p <0,001) va 1/3 gitta (p = 0,006) (bang 4).

Phén tich kich thudc anh hudng cho thdy mirc do khac
biét gilra cac viing thay déi déang ké. So sanh gitra 1/3 ¢d
va 1/3 gilta cho Effect size nho (r = 0,327), phu hop vdi két
qua khong cé y nghia théng ké. Nguoc lai, cac so sanh
lién quan dén vung choép cho Effect size lén (r = 0,884 va
r = 0,695), chitng to viing chép la khu vuc khac biét ré vé
murc ton luu calcium hydroxide trong nhém kim kim loai
dau kin 16 bén, déng thdi nhan manh y nghia thuc nghiém
manh cla két qua nay.

Bang 4. So sanh bat cap diém tén luu
calcium hydroxide giira cac phan éng tuy trong
nhém kim dau kin L6 bén CanalPro Side-Port Tips

Vi tri Piém* ¥4 r p@
1/3;?};1/3 2[1-2]-2[1-3] | 1,387 | 0,327 | 0,819
1/SCCh6;§-p1/3 2[1-2]-3[3-3] | 3,753 | 0,884 | < 0,001
11//35%'53,0 2[1-3]-3[3-3] | 2,950 | 0,695 | 0,006

*Trung vi [khodng t& phan vi]; @Kiém dinh Wilcoxon
signed-rank (hiéu chinh Bonferroni).

4. BAN LUAN

Nghién clru nay sir dung SEM nhu cong cu danh gia vi thé
murc do ton luu calcium hydroxide trén thanh ong tly sau
bom rira. So vdi quan sat dai thé hoac kinh hién vi soi néi,
SEM cho phép phén tich chi tiét cau tric 16 6ng nga, l&p

mun nga va cac mang calcium hydroxide bam dinh & d6
phong dai cao. Bac biét, phuong phap nay giup nhan dién
vat liéu ton luu trong cac hdc vi cau tric taiving 1/3 chép
- khu vuc c6 khau kinh thu hep, nhiéu bién thé giai phau
va han ché trao ddi dung dich [3-4]. Viéc két hgp SEM véi
thang diém chudn hoéa gop phan nang cao dd tin cay va
tinh tai lap cua danh gia.

Nghién cttu cho thay thiét k& kim anh hudng dén hiéu qua
loai bo calcium hydroxide tai ving chép. Su khac biét chi
Xudt hién tai 1/3 chop - khu vuc cé diéu kién thly dong
hoc béat lgi nhéat - cho thay vai tro clia kha nang tiép céan
gan chiéu dai lam viéc.

Tinh linh hoat ctia kim IrriFlex c6 thé gitp dau kim tiép
cén ganvung chdép hon trong 8ng tlly cong, tir d6 cai thién
ap luc cat thanh va hiéu qua cudn tréi co hoc. Nguac lai,
kim kim loai cirng c6 thé han ch& murc do ti€p can thuc
té€ va anh hudng dén phan bd dong chay. Ngoai ra, hién
tugng “bay khi” tai vung chép cé thé lam giam trao doi
dung dich; viéc dua dau kim gan chiéu dai lam viéc hon
c6 thé gép phan han ché hién tuong nay.

K&t qua clia chdng toi phu hgp vdi cac nghién clu si
dung SEM trudc day khi ghi nhan vung chop la khu vuc
ton lwu calcium hydroxide nhigéu nhat[2], [5-6]. Tuy nhién,
nghién cfu nay bé sung bang chirng vé vai trd clia thiét ké
kim linh hoat trong cai thién hiéu qua lam sach tuong dai
tai vung nay.

Tl goc do lam sang, viéc loai bo calcium hydroxide hiéu
qua trudc khi trém bit ¢ y nghia quan trong déi vdi dé
bam dinh clia vat liéu tram va do kin khit cia hé thong 6ng
tay. Tuy nhién, do dugc thuc hién trong diéu kién in vitro,
két qua can dugc dién giai than trong. Trong thuc hanh
ldm sang, cac yéu t6 nhu ap luic mé quanh chép, dich mo
va bién thé giai phau phic tap c6 thé anh hudng dén dong
hoc dong chay va hiéu qua bom rira thuc té. Vi vay, thiét
ké kim chi la mét trong nhiéu yéu t6 gép phan quyét dinh
hiéu qua lam sach. Ngoai ra, hién tugng “bay khi” (vapor
lock) taiving chép c6 thé han ché trao déi dung dich; viéc
dua dau kim gan chiéu dai lam viéc hon c6 thé gitp gidm
hién tugng nay.

Nghién cttu c6 han ché do thiét ké in vitro va s dung
thang diém ban dinh lugng. SEM khdng cho phép danh
gia thé tich tén luu toan bd hé théng 8ng tly. Cac nghién
clu tuwong lai c6 thé két hgp phan tich dinh luong hinh &nh
hoac micro-CT dé danh gia toan dién hon.

T6ng thé, k&t qua cho thay thiét k& kim mém, linh hoat c6
thé cai thién hiéu qua loai bd calcium hydroxide tai viing
1/3 chop trong diéu kién thi nghiém. Phat hién nay nhan
manh vai trd clia yéu t6 hinh thai va co hoc ctia kim bom
rira trong toi vu hoa hiéu qua lam sach hé théng 6ng tay.

5. KET LUAN

Kim mém IrriFlex cho hiéu qua loai bé calcium hydroxide
tai viing choép cao hon so véi kim dau kin 16 bén khi danh
gia bang SEM. Thiét ké linh hoat c6 thé gép phan cai thién
hiéu qua lam sach tai khu vuc kho tiép can nhat cua hé
théng 6ng tly.
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