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ABSTRACT

Objective: To synthesize existing evidence on the antibacterial effectiveness of the QMix root
canalirrigant against Enterococcus faecalis.

Methods: A scoping review was conducted in accordance with the PRISMA-ScR guidelines,
using a systematic search of the PubMed and Cochrane databases. In vitro studies evaluating the
antibacterial activity of QMix against E.faecalis and including comparisons with other root canal
irrigants were included in the analysis.

Results: After screening, 11 studies met the inclusion criteria and were analyzed. QMix
demonstrated significant antibacterial activity against E.faecalis. When compared with sodium
hypochlorite, its effectiveness was inconsistent and influenced by irrigant concentration, volume,
and contact time. QMix showed comparable efficacy to chlorhexidine and superior antibacterial
activity compared with ethylenediaminetetraacetic acid under most experimental conditions.

Conclusion: QMix exhibits favorable antibacterial activity against E.faecalis and may serve as a
promising adjunctive irrigant in endodontic treatment.
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TOM TAT
Muc tiéu: Téng hdp céc nghién ctu danh gié hiéu qua khang khuén ctia dung dich bom rira 6ng tly
QMix d&i véi vi khuan Enterococcus faecalis.

Phuwong phap: Nghién ctiu t6ng quan luan diém dugc thuc hién theo huéng dadn PRISMA-ScR,
théng qua tim ki€ém c6 hé théng trén hai co sd dir liéu PubMed va Cochrane. Céc nghién ciu in vitro
danh gia hiéu qua khang khuan cia QMix trén E.faecalis va c6 so sanh véi cac dung dich bom rira
khac dugc dua vao phan tich.

K&t qua: Sau qua trinh sang loc, 11 nghién cu dép ¢ng tiéu chuén lua chon va dugc dua vao
phan tich. Két qua cho thdy QMix cé hiéu qua khang khuan dang ké ddi vdi E.faecalis. Khi so
sanh vdi NaOCl, hiéu qua cua QMix khdng dong nhat va thay déi tly thudc vao ndng do, thé tich
va thoi gian bam rira. QMix cho thay hiéu qua tuong duong vdi chlorhexidine va cao hon so véi
ethylenediaminetetraacetic acid trong hau hét cac diéu kién nghién clru.

Két luan: QMix la dung dich bom rira c6 hiéu qua khang khuén t6t déi véi E.faecalis va c6 thé dugc

xem la lua chon b6 trg tiém ndng trong diéu tri ndi nha.

Tor khéa: QMix, Enterococcus faecalis, dung dich bam rira 6ng tly, ndi nha.

1. DAT VAN BPE

Nhiém khuén hé théng 6ng tdy dugc xem la nguyén nhan
chinh gay ra cac bénh ly quanh chép va that bai trong diéu
tri n6i nha. Mac du viéc tao hinh va lam sach co hoc déng
vai trd quan trong, cac dung cu ndi nha khoé c6 thé ti€p can
toan bd hé thdng 8ng tly phirc tap. Do dé, cac dung dich
bom rtra 8ng tdy dong vai tro thiét yéu trong viéc ho trg
loai bd m6 hoai tr, manh vun va dac biét la vi sinh vat con
sot lai trong hé thdng &ng tay [1-2].

Trong s6 cac vi sinh vat lién quan dén nhiém khuan noi
nha, Enterococcus faecalis dugc xem la tac nhan thudong
gap trong cac trudng hgp didu tri ndi nha that bai. Vikhuén
nay co6 kha ndng xam nhép sau vao 6ng nga, hinh thanh
mang sinh hoc (biofilm) bén vitng va thich nghi véi cac
dieu kién méi truong khac nghiét, tir dé khang lai nhiéu
phuong phap khir khuén théng thuang [3].

Hién nay, cac dung dich bom rira nhu natri hypochlorit
(NaOCl), chlorhexidine (CHX) va ethylenediaminetetraacetic

*Tac gia lien hé

acid (EDTA) dugc st dung phé bién trong diéu tri néi nha.
Tuy nhién, mdi dung dich déu ton tai nhitng han ché& nhat
dinh: NaOCl cé kha nang hoa tan mo6 hitru co manh nhung
khong loai bd hiéu qué l&p mun nga (smear layer), CHX cé
tac dung khang khuén kéo dai nhung khéng cé kha nang
hoa tan md, trong khi EDTA chd yéu ¢ vai tro chelat hoa
va loai bd mun nga nhung hiéu qua khang khuén han ché.
Piéu nay cho thdy chua c6 dung dich nao dap Ung day
du céc tiéu chi cia mét dung dich bom rlra ly tudng [4-
5]. QMix la dung dich bom rira thé hé mdi, dugc phat trién
nham tich hgp dong thai kha nang khang khuan va loai bd
l&p mun nga. Mac du cho thay hiéu qua dang k& ddi vdi
E.faecalis, cac bang ching hién tai van chua théng nhat,
dac biét khi so sanh véi NaOCl - dung dich dugc xem la
tiéu chuan vang trong ndi nha [6].

Mé&c du nhiéu nghién clru da danh gia hiéu qua khang
khu&n cua QMix d6i véi E.faecalis, k&t qua van chua nhat
quan. Do d6, nghién cltu nay dugc thuc hién nham téng
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hgp va phan tich mot cach cé hé théng cac béng chiing
hién c6 vé hiéu qua khang khudn cua QMix ddi vdi vi
khuén E.faecalis.

2. DOI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. Thiét k& nghién ctiru

Nghién cttu dugc thiét k€ duéi dang tdng quan luan diém
(scoping review), tuan theo huéng dan bdo cdo PRISMA-
ScR nhdm dam bao tinh hé théng va minh bach trong qua
trinh t6ng hop bang chirng.

2.2. Khung cau héi nghién ctru
Cau hoi nghién ctru duge xay dung dya trén khung PCC:
- P (population): vi khuan E.faecalis trong hé thdng 8ng tuy.

- C (concept): hiéu quéa khang khuan cua dung dich bam
rira 8ng tiy QMix.

- C (context): cac nghién cltu danh gia dung dich bom rira
trong diéu tri ndi nha.

2.3. Ngudn dir liéu va chién lwgc tim ki€ém

Céc nghién ctu dugc tim ki€m trén 2 co s& dir liéu khoa
hoc gobm PubMed va Cochrane. Chién lugc tim ki€m
dugc xay dung bang cach két hop céc tir khéa va thuat
ngt MeSH lién quan, bao gom: “QMix”, “enterococcus
faecalis”, “root canal irrigant”, “endodontic irrigation”.
Céac tUr khoéa dugc két hgp bdng toan tir Boolean (AND,

OR) nhdm ma& réng pham vi tim kiém.
2.4.Tiéu chuan lwa chon va loai trir
Tiéu chuén lua chon:

- Buogc céng bé bang tiéng Anh trong giai doan tif ndm
2015-2025.

- La cac nghién clu in vitro dugc thuc hién trén rang vinh
vién, cé sl dung E.faecalis lam d8i tuong danh gia trong
hé théng ong tly.

-Panh gia hiéu qua khang khuan clia dung dich bam rira QMix.
- C6 it nhat mét nhém so sanh véi cac dung dich bom rira
ong tay khac (nhu NaOCL, CHX, EDTA hoac cac dung dich
tuong duong).

- Co6 toan van bai bao va cung cap day du thong tin vé
phuong phap nghién clru va két qua khang khuén.

Tiéu chuén loai trtr:

Cac nghién cttu khong lién quan dén QMix, khéng danh
gia trén E.faecalis, khong cé nhém so sanh, khong phai
nghién ctru in vitro, khéng c6 toan van, khéng day du dir
liéu cén thiét cho phén tich, hoac trung lap dir liéu.

2.5. Quy trinh lwa chon

Cac nghién clu dugc sang loc theo cac budc: loai bo
bai trung lap, sang loc tiéu dé va téom tat, sau dé doc
toan van dé lua chon céc nghién ctu phu hgp. D liéu
tlr cac nghién ctu dugc trich xuat theo biéu mau chuén
hoa, bao gobm: tac gia, nam céng bd, dung dich so sanh,
digu kién thi nghiém va k&t qua khang khuén ctia QMix
d6i vai E.faecalis.

3. KET QUA NGHIEN cU'U

3.1. Két qua tim kiém

Tim kiém tai liéu tif co s& d i liu

TIM KIEM PubMed (n = 28) va Cochrane (n=2)
le S6 bai trung
(n=1)
SANG LOC S6 lugng bai sau khi loai bé bai trung
(n=29)
S8 baico tiéu de,
tém t&t khéng phu
hop (n=18)
PUTIEU S6& luwgng bai sau khi loc tiéu dé, tom
CHUAN tat(n=11)
S6 bai co toan van
khéng pht hgp
f (n=0)

BAO GOM S8 luwgng bai bao lwa chon danh gia

(n=11)
S0 dd 1. So dé PRISMA-ScR

Qua trinh tim kiém trén 2 co sd di liéu PubMed va
Cochrane xac dinh dugc 30 bai bdo. Sau khi loai bd 1
bai trung lap, 29 bai dugc sang loc tiéu dé va tém tat,
trong dé 18 bai bj loai do khdong dép (ng tiéu chuan lua
chon. 11 nghién c&u con lai dugc danh gia toan van va
tat ca déu dap ingtiéu chuén lya chon va dugc dua vao
phéan tich.

3.2. So sanh hiéu qua khang khuan ctia QMix véi cac
dung dich bom rira don Lé trén vi khuan E.faecalis
Bang 1. Hiéu qua khang khuén cua QMix so véi NaOCl
trén E.faecalis

Tac gia . .. . |Thé . .
T dautién Dung dich |Th&i gian tich Hiéu qua

. NaOCl . QMix tét hon

1 | Elakanti S 5.25% 1 phut [3ml NaOCl 5,25%

. QMix kém hon

0,
2 Ye W NaOCLl6% | 1 phat [6ml NaOCL6%

- 2 phut: QMix

tuwong duong

NaOCl5,25%
3| kumarp | N3OCU 15 16 phat|s ml higrr]\lu;o%rl/léxgsey
5,25% P o7
- 10 phut: QMix va
NaOCl5,25% déu
loai bdé hoan toan

vi khuén

- NaOCl A QMix t8t hon

4 | BalicM 2.5% 30giay [2ml NaOCL 2,5%
. NaOCl a QMix tuong duong

5 |Cecchin D 2.5% 30 giay |5ml NaOCl 2,5%

Cac nghién clru so sanh QMix vdi NaOClL cho thay hiéu
qua khang khudn khéng hoan toan déng nhat. Mot s6
nghién ctru ghi nhan QMix cé hiéu qua cao hon NaOCl
& nong do thap (2,5-5,25%), trong khi NaOCLl & néng do
cao hon (6%) cho hiéu qua khang khuan t6t hon. Ngoai
ra, k€t qua cling cho thdy hiéu qua cta 2 dung dich phu
thudc vao thagi gian ti€p xuc, § thoi gian ti€p xtc dai
hon, ca QMix va NaOCl déu c6 kha nang loai bo hoan
toan E.faecalis.
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Bang 2. Hiéu qua khang khuan cua QMix so véi CHX 2%
trén E.faecalis

TT| Ticgia |Dungdich|Theigian ;:E Hidu qua
| 0,1| QMix twong duong
0,
1| ZhangR | CHX2% | 2phut ml CHX
2 | ElakantiS | CHX2% | 1phdt |3 ml| QMixt6t hon CHX
3 |CecchinD| CHX2% | 30gidy |5mL{QMixkém hon CHX
4 |SouzaMA| CHX2% | 5phat | - QM'Xt%dQ)%du“”g

Céc nghién cltu so sanh QMix vdi CHX 2% cho thay hiéu
qua khang khuén nhin chung tuong duong gitra 2 dung dich.
Tuy nhién, két qua khéng hoan toan dong nhat khi mot s6
nghién cttu ghi nhan QMix cé hiéu qua cao hon CHX, trong
khi nghién ctru khac cho thay hiéu qua thap hon.
Bang 3. Hiéu qua khang khuan cuia QMix so véi EDTA
17% trén E.faecalis

m E:ﬁ:&én Dung dich ;?f: mf‘ Hiéu qua

1| ZhangR | EDTA17% | 2phat|o,1mt| QMXICLRON

2 |SouzaM.A| EDTA17%  |1phat| - QM‘E&?}ZW”

3 | Matos F.S EV%T/;;UBEE;? 2 phut| 3ml QM]I)E(IS?'tAhdn
théng thuong

4 |SouzaM.A| EDTA17% [1phat| 1mi | QMXIBLRON

Céc nghién ctru so sanh QMix vdi EDTA 17% déu ghi nhan
QMix c6 hiéu qua khang khuan cao hon EDTA trong viéc
loai bo E.faecalis.

4. BAN LUAN
4.1. Pac diém chung cha cac nghién ctru

Céac nghién cttu dugc dua vao t8ng quan déu cd thiét ké
in vitro, cho phép déanh gia truc tiép hiéu qua khang khuén
cla cac dung dich bom rtra trong diéu kién thi nghiém
dugc kiém soat chat ché. QMix dugc so sédnh véi cac dung
dich bom rira 6ng tly thudng dung trong ndi nha, bao gom
NaOCl, CHX va EDTA. Trong cac nghién ctru, NaOCl la
dung dich dugc s dung phd bién nhat, véi néng dé dao
dongtur2,5-6%, phan anh sy da dang trong thuc hanh lam
sang clng nhu thiét k& nghién citu. Thai gian va thé tich
bom rira gitra cac nghién clfu ¢ su khac biét dang ké, dao
dong tir 30 gidy dén 10 phut va tir 1 ml dén 6 ml, cho thay
su da dang trong céc diéu kién thi nghiém khi danh gia
hiéu qua khang khuén clia cac dung dich bom rira. Bén
canh dé, moét s6 nghién cltu cling ti€n hanh so sénh QMix
v&i CHX 2% va EDTA 17%, la nhitng dung dich thudng
dugc sir dung trong diéu tri ndi nha vdi vai trd khang khuén
va loai bd ldp mun nga. Ngoai ra, sy khac biét vé phuong
phap danh gia vi sinh va mé hinh thi nghiém cling c6 thé
anh hudng dén két qua gilta cac nghién clru. Mac du tén
tai nhitng khéc biét nay, cac nghién clru déu nhat quan
trong viéc tap trung danh gia hiéu qua khang khuan cla
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QMix d6i vé6i E.faecalis, vi khuan thudng lién quan dén
that bai trong diéu tri ndi nha.

4.2. Hiéu qua khang khuan ctia QMix véi cac dung dich
bom rira don Lé trén vi khuan E.faecalis

Khi so sanh vdi NaOCL, hiéu qua khang khuén ctia QMix
khong hoan toan déng nhéat gilta cac nghién clru va phu
thudc vao ndng do, thoi gian ciing nhu thé tich bom rira. O
néng dé NaOCl cao (5-6%), phén l&n cac nghién clru déu
cho thdy NaOCIL hiéu qua han néu c6 thdi gian va thé tich
bom rtra méi loai dudi 3 ml va dudi 10 phat. Tuy nhién,
khi tang thai gian va thé tich bom rira, hiéu qua ctia QMix
c6 thé dat tuong duwong NaOCL. Nghién ctu ctia Kumar P
va cong sy ghi nhan rang sau 5 phut véi 5 ml dung dich,
NaOCIl 5,25% c6 thé loai bé hoan toan E.faecalis, trong
khi QMix can thdi gian ti€p xtc dai hon dé dat hiéu qua
tuong tu, khi kéo dai dén 10 phut, ca hai dung dich déu
cho hiéu qua loai bd vi khuan hoan toan [7]. Piéu nay cho
thay hiéu qua khang khudn ctia QMix phu thudc dang ké
vao diéu kién sir dung, dac biét la thai gian tiép xuc.

Do6i véi NaOCL ndong do thap hon (2,5%), ¢ hai nghién
clru so sanh QMix véi NaOCL 2,5%. Trong nghién clu cua
Cecchin D va cong su, QMix c6 tac dung khang khuén
t6t hon khi s& dung 2 ml mbi loai trong 30 giay [8]. M6t
nghién cru khac clia Bali¢ M va céng sy cho thay khong
co sy khac biét gilta NaOCL2,5% va QMix sau 30 gidy bom
rira v&i 5 ml méi loai [9]. Theo Radcliffe C.E va coéng su,
tat ca nong do NaOCLl déu c6 hiéu qua chong lai mang
sinh hoc cua E.faecalis, nhung ching phat huy tac dung
khang khuén tét nhat trong céc thdi gian bom rlra khac
nhau [10]. Trong nghién ctu khac clia Verma N va cong
su, NaOCl 1,3% va 2,5% khong hiéu qua trong viéc loai
bo vi khuén [11]. T d6 cho thay tdc dung khang khudn
clia QMix so vdi NaOCL bj &nh hudng bdi thé tich va thoi
gian s* dung. QMix cé hiéu qua tuong duong vdi NaOClL
néng dé cao khi sir dung vdi thé tich cao hon (trén 3 ml) va
trong thai gian dai hon (tir 10 phuat trd 1&n). Vi vay, dé dat
hiéu khang khuén t6i uvu, QMix nén dugc s dung trong
thai gian dai hon véi thé tich nhiéu hon.

D6i v8i CHX 2%, phan L&n cac nghién clu cho thay QMix
c6 hiéu qua khang khuan tuong duong, mac du van ghi
nhan mot s6 khac biét gilta cdc nghién ctu. Cu thé, chi
mot nghién ctru cho thdy QMix ¢ hiéu qua vuot tréi han,
trong khi cac nghién clu con lai khdng ghi nhan sy khac
biét dang ké gira hai dung dich. Nhin chung, nhirng két
qué nay cho thay hiéu qua khang khudn ctia QMix c6 thé
chiu anh hudng bdi cac diéu kién thuc nghiém, dac biét
la thai gian ti€p xdc. CHX dugc coi la chat thay thé cho
NaOCl nho dac tinh khang khuén kéo dai trong nhiéu
ngay, tham chi dén vai tuan [12]. Baca P va cong su da
ching minh rang CHX c6 thé khir trung 99,93% vi khuén
trong mang sinh hoc E.faecalis [13]. QMix la dung dich két
hop nhiéu thanh phan, bao gom EDTA, CHX va chét hoat
dong bé mat. Khi s&r dung cuing mot thé tich, QMix chira
néng dé CHX th&p hon so véi dung dich CHX 2% [14]12%
chlorhexidine,0.2% cetrimide, MTAD, and QMix. Tuy
nhién, trong QMix, CHX c6 thé phat huy tdc dung khang
khu&n v&i su hd trg clia EDTA va chat hoat déng bé mat,
gbép phan lam tang kha nang thdm vao nga rang va cai
thién hiéu qua khang khuén tong thé.
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Khi so sanh v&i EDTA 17%, két qua thu dugc QMix co téc
dung khang khuan t6t hon EDTA 17%. EDTA chua cho thay
tac dung khang khuan ré rang déi véi E.faecalis trong nhiéu
nghién ctu [13], [15]. EDTA la mét chat chelat c6 kha nang
loai bo cac thanh phan vé co cua ldp mun nga, tir d6 co
thé lam thay dé&i tinh thdm ctia mang té€ bao. Tuy nhién,
EDTA 17% c6 stc cang bé mat cao va kha nang thadm thau
han ché&, do dé khé xam nhap sau vao 6ng nga dé tiéu diét
triét dé vi khuén E.faecalis [14]2% chlorhexidine,0.2%
cetrimide, MTAD, and QMix.

Nghién cltu nay c6 mot s6 han ché. Thi nhét, cac nghién
clttu dugc dua vao déu la in vitro, do do chua phan anh
day du diéu kién lam sang thuc té. Th hai, su khéac biét vé
thiét ké thi nghiém (ndng dd, thai gian, thé tich, md hinh vi
sinh) cé thé anh hudng dén két qua va han ché kha nang
so sanh gilra cac nghién ctru. Thi ba, nghién cliru khéng
danh gia nguy ca sai léch cla ting nghién cu riéng lé do
dac diém cua téng quan luan diém.

5. KET LUAN

QMix cho thay hiéu qua khéang khuan dang k& d6i véi
E.faecalis trong cac nghién clu in vitro. Khi so sanh vai
céac dung dich bom rira truyén théng, QMix co hiéu qua
tuong duong véi CHX va vugt tri so véi EDTA, trong khi
két qua so sanh vdi NaOCl chua théng nhéat va phu thudc
vao ndng dé dung dich, thé tich va thdi gian bom rlra.
Nhitng két qua nay cho thdy QMix c6 thé dugc xem la mot
dung dich bom rira bé trg tiém nang trong diéu tri ndi nha,
tuy nhién can c6 thém céac nghién ciiu lam sang dé khang
dinh hiéu qua trong thuc hanh.
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