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INFLUENCE OF WIFI ROUTER SIGNALS ON THE ACCURACY OF ELECTRONIC
APEX LOCATORS IN CLINICAL CONDITIONS
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ABSTRACT

Objective: To evaluate the effect of a wifi router on the accuracy of an electronic apex locator in
determining root canal length under clinical conditions.

Materials and methods: A prospective clinical study was conducted on 10 root canals undergoing
endodontic treatment. Root canal length was measured using an electronic apex locator under
three conditions: without a wifi router, with a wifi router placed 50 cm away from the device,
and with a wifi router placed adjacent to the device (0 cm). The root canal length measured on
periapical radiographs was used as the reference value. Data were analyzed using the Friedman
test and Fisher’s exact test with a significance level of p < 0.05.

Results: No statistically significant differences were found in the mean rank of root canal length
measurements obtained with the electronic apex locator among the tested conditions (p > 0.05).
The accuracy within the clinically acceptable range of £+ 0.5 mm was 80% without electronic
devices, 70% when the wifi router was placed 50 cm away, and 60% when the wifi router was
placed adjacent to the device. These differences were not statistically significant.

Conclusion: The presence of a wifi router does not significantly affect the clinical accuracy of
electronic apex locators in determining root canal length under typical dental clinic conditions.
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TOM TAT
Muc tiéu: Danh gia anh hudng cla thiét bi phat wifi dén do chinh xac ctia may dinh vi chop trong
xac dinh chiéu dai 6ng tuy trong diéu kién lam sang.

D4i twgng va phwong phap: Nghién cliru ldm sang tién clru trén 10 6ng tly ¢ chi dinh diéu tri noi
nha. Chiéu dai 8ng tiy dugc do bang may dinh vi chép trong 3 tinh hudng: khéng cé thiét bi phat wifi
hoat déng, thiét bi phat wifi dat cach thiét bi 50 cm va thiét bi phat wifi dat sat thiét bj (0 cm). Chiéu
dai do trén phim X quang quanh chop dugc si dung lam gia tri tham chiéu. D{r liéu dugc phén tich
bang phép kiém Friedman va Fisher’s exact test véi muc y nghia p < 0,05.

Két qua: Khong ghi nhan su khac biét cé y nghia thong ké vé th& hang trung binh ctia chiéu dai 6ng tly
do bang may dinh vi chép gilta cac tinh huéng khao sat (p > 0,05). Ty & do chinh x&c trong pham vi sai
l&ch ldam sang = 0,5 mm [&n lugt la 80% khi khdng c6 thiét bi dién tlr, 70% khi thi€t bj phat wifi dat cach
50 cm va 60% khi thiét bj phat wifi dat sat thiét bi. Sukhac biét gitta cac nhdm khéng c6 y nghia thong ké.

Két luan: Thiét bj phat wifi khdng gy dnh hudng dang k& dén do chinh xac lam sang clia may dinh

vi chép trong xac dinh chiéu dai 6ng tuy trong diéu kién phong kham.

Tir khéa: Wifi router, nhiéu dién ti, may dinh vi chép, néi nha, EMI.

1. DAT VAN DE

May dinh vi chép la mot trong nhirng thiét bi quan trong
trong ndi nha hién dai. Su'ra ddi clia cac thé hé may dinh vi
chép (MBVC) da tan s6 da giup cai thién dang ké do chinh
xac trong xac dinh chiéu dai lam viéc, giam phu thubc
vao X quang va nang cao tién lugng diéu tri. Viéc xac dinh
chinh xac chiéu dai lam viéc ddm bao loai bo hoan toan
m6 nhiém khuén trong hé théng 6ng tly va han ché thao
tac vuot qua 16 chép sinh Ly.

MBVC hoat dong dua trén nguyén ly do tr@ khang dién gilra
trdm ndi nha va mé quanh chop. Tin hiéu dién thu dugc co
bién do rat nho va dugc xir ly bdi hé thong vi mach tich hap.
Chinh dac diém nay khién thiét bi c6 kha nang nhay cam vdi
céc yéuté nhiéu dién tirtrong mai trudng lam viéc xung quanh.

Trong b6i canh chuyén d6i s6 va st dung bénh an dién tu, thiét
bi phat wifi (wifi router) trd thanh thiét bi gan nhu bat budc
trong phong kham nha khoa. Wifi router hoat dong lién tuc &
céc daitan 2,4 GHz va 5 GHz nhdm duy tri két néi mang. Khéng
giéng nhu dién thoai di déng chi phat cong suét cao trong thdi
gian ngan khi thuc hién cudc goi, wifi router phat séng lién tuc,
tao nén nén dién tir 8n dinh trong méi trudng diéu tri.

Nhiéu dién tr (electromagnetic interference - EMI) dugc dinh
nghia [ nang lugng dién tir khong mong mudn c6 thé gay suy
giam hoac thay d6i chic nang cua thiét bj dién tr [6]. EMI c6
thé anh hudng dén thiét biy t& nhay cam, dac biét trong moi
truong c6 nhiéu ngudn phat song hoat dong déng thai.

*Téc gia lien hé

Trong linh vi'e ndi nha, mot sé nghién clttu da khao sat anh
hudng cla thiét bj dién t&r d&€n MPVC. Hurstel J va cong su
khéng ghi nhan anh hudng dang ké cla dién thoai di dong
trong diéu kién ex vivo [1]. Parirokh M va cong su cho thay
mot s6 thiét bi dién t& c6 thé dnh hudng dén hiéu suat
clia MBVC khi dat gan [3]. Tuy nhién, di liéu vé wifi router
trong diéu kién lam sang thyc t€ con han ché.

Do do6, nghién ctu nay dugc thuc hién nham danh gia anh
hudng cua wifi router dén do chinh xac ctia MBVC trong
moi trudng phong kham dang hoat déng, dong thoi phan
tich co ché vat ly ciia EMI va méi lién hé véi tiéu chuan
tuong thich dién tlr quéc té.

2. DOI TUONG VA PHU'ONG PHAP NGHIEN CcU'U

2.1. Pia diém va thai gian nghién civu

Nghién cttu lam sang tién ciru dugc thue hién tai Khu diéu
tri 3 thudc Phong kham Rang Ham Mat, Khoa Rang Ham
Mat, Pai Hoc Y Dugc thanh phd H6 Chi Minh tir thang
10/2022 dén thang 12/2023.

2.2. Béi twgng nghién ciru

10 8ng tdy thudc céc bénh nhan c6 chi dinh diéu tri noi
nha nguyén phat dugc dua vao nghién culru.

Cac truong hgp co tiéu xuong quanh choép lan rong hoac
di dang giai phau phuc tap bi loai trir.
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2.3. Phuwong phap nghién ctru

Chiéu dai 8ng tay dudc xac dinh bang cuing moét loai MBVC
trong toan b6 nghién ctru. Sau doé, phim X quang quanh
chép dudc chup theo ky thudt song song va chiéu dai
tram trén phim duoc do bang phan mém chuyén dung. Do
khéng thé xac dinh chiéu dai that trén bénh nhéan vi ly do
dao dirc, chiéu dai trén phim dugc st dung lam gié tri tham
chiéu, tuong tu phuong phap cuia Patel Sva cong su [4].

Mbi 6ng tiy dugc do trong 3 tinh huéng: khéng co wifi
router hoat dong gan ghé diéu tri, wifi router dat cach 50
cm va wifi router dat sat (0 cm). Router dugc dat & ché do
phét song binh thudng trong sudt qua trinh do.

Dirliéu dugc phan tich bdng phan mém SPSS 26.0. Friedman
test dugc str dung dé so sanh thir hang trung binh gitra 3 tinh
hudng do. Fisher’s exact test dugc st dung dé so sanh ty (&
chinh xac trong pham vi = 0,5 mm v&i mdc y nghia p <0,05.

3. KET QUA NGHIEN cU'U

3.1. Su khac biét giira cac tinh huéng do khi khoang
cach wifi router va MBVC khac nhau

Phan tich bang phép kiém Friedman cho thay khéng cé sy
khéc biét cé y nghia thdng ké vé thir hang trung binh clia chiéu
dai 8ng tly do bang MPVC gilta cac tinh hudng khao sat (p
> 0,05). Cu thé, khi khéng cé thiét bi khi khong cé wifi router
hoat dong gan MBVC, thit hang trung binh cla gia tri do (&
3,80. Khi wifi router dugc dat & khoang cach 50 cm, th(r hang
trung binh la 2,95, va khi router dugc dat sat thiét bi (0 cm),
thr hang trung binh la 3,05. K&t qua nay cho thay sy hién dién
cuia wifi router & cac khodng cach khao sat khong lam thay
d6i dang ké két qua do chiéu dai 6ng tlly bang MBVC (bang 1).

So sanh vdi gia tri chiéu dai 6ng tay do trén phim X quang
quanh chép (Lp) cho thay th& hang trung binh ctia Lp a
5,00. Tuy nhién, su khac biét gitra cac tinh huéng do bang
MBVC va gia tri tham chiéu trén phim khéng dat y nghia
théng ké theo phép kiém Friedman (p > 0,05).

Nhu vay, trong diéu kién ld&m sang clia nghién cltu, khoang
céach gitra wifi router va MBVC (50 cm hodc dat sat thiét
bi) khéng tao ra sy khac biét cé y nghia théng ké trong két
qua do chiéu dai éng tuy.

Bang 1. Th&t hang trung binh cua chiéu dai 6ng tay do
bang MPVC khi cé va khéng cé wifi router (n = 10)
Bottom of Form

Trudng hop T::;i:‘ﬂ“g“ Gia tri théng ké [D6 tu do df| p*
(1) 3,80 11,132 5  |>005
2 2,95
3) 3,05
L, 5,00

Ghi chu: *Phép kiém Friedman.

(1): Chiéu dai 6ng tay do bang MPVC khi khéng c6 thiét bi
dién tir khac.

(2): Chiéu dai 6ng tay do bdng MPVC khi cé wifi router,
D=50cm.

(8): Chiéu dai 8ng tuy do bang MPVC khi cé wifi router,
D=0cm.

L: Chiéu dai 6ng tuy do trén phim X quang.
Bottom of Form
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3.2. Sv khac biét gitra cac tinh hudéng do so véi chiéu
dai éng tuy do trén phim

Phan tich do chinh xac ciia MPVC theo tiéu chuén sai léch
ldam sang = 0,5 mm so vdi chiéu dai 6ng tly do trén phim
X quang quanh chép cho thay khéng cé sy khac biét coy
nghia théng ké gitra céc tinh huéng do (p > 0,05). Két qua
nay cho thdy su hién dién cla wifi router & cac khoang
cach khao sat khdng lam thay déi déang ké do chinh xac
clia MPVC trong xac dinh chiéu dai éng tuy.

Bang 2. Sé lvgng va ty lé chénh léch trong pham vi = 0,5
mm so v&i chiéu dai 6ng tay do trén phim (n = 10)

Chénh léch £ 0,5 mm
Nhom p*
n %
m-L, 8 80
4-L, 7 70 0,847
(5)-L, 6 60

Ghi chu: *Phép kiém Fisher’s.

(1): Chiéu dai 8ng tly do bdng MPVC khi khéng c6 thiét bi
dién tlr khac.

(2): Chiéu dai 6ng tay do bdng MPVC khi cé wifi router,
D=50cm.

(3): Chiéu dai 6ng tay do bdng MPVC khi cé wifi router,
D=0cm.

L: Chiéu dai 8ng tay do trén phim X quang.

Bang 2 trinh bay s6 lugng va ty L& cac 8ng tdy c6 chiéu dai
do bang MPVC nadm trong khoang sai l&ch + 0,5 mm so vdi
gia tri tham chiéu do trén phim X quang. Trong t8ng s8 10
ong tay dugc khao séat, khong ¢ tinh huéng nao dat ty &
chinh xac trén 90%. Tuy nhién, ty l& chinh xac trong ca 3
tinh huéng déu & murc twang ddi cao va ndm trong pham
vi chdp nhan dugc vé mat lam sang.

Cu thé, trong tinh huéng (1) khi do chiéu dai 8ng ttly bang
MBVC trong diéu kién khong co thiét bi dién tlr khac hoat
dong gan ghé diéu tri, cé 8/10 &ng tly co sai léch trong
pham vi £ 0,5 mm so vdi chiéu dai do trén phim, tuong ing
V@i ty & chinh xac 80%. Day la ty & cao nhat trong 3 tinh
huéng khao sat.

O tinh hudng (2), khi cé wifi router hoat déng & khoang
cach 50 cm so v6i MPVC, c6 7/10 6ng tlly ndm trong pham
visai léch £ 0,5 mm, tuang (’ng vdi ty L& chinh xac 70%. Két
qua nay cho thay khi wifi router dugc dat & khoang cach
tuang doi xa, do chinh xac ctia MPVC gidm nhe so vdi tinh
huéng khéng cé thiét bi dién tl, tuy nhién mic giam nay
khéng déang ké.

Trong tinh hudng (3), khi wifi router dugc dat sat MBVC
(D =0cm), c6 6/10 8ng tuy c6 sai lech ndm trong pham
vi = 0,5 mm so vdi chiéu dai do trén phim, twong &ng vai
ty l& chinh xac 60%. Pay la tinh huéng c6 ty & chinh xac
th&p nhat trong 3 nhém khao sat.

Mac du ty l& chinh xac ¢ xu hudng giam dan khi khoang
céach gitra wifi router vd MBVC gidm, phép kiém Fisher’s
exact test cho thay su khac biét giita cac nhém khong dat
y nghia théng ké (p = 0,847). Diéu nay cho thay su hién
dién cua wifi router, du & khoang cach 50 cm hay dat sat
thiét bi, khéng gay ra su thay déi cé y nghia théng ké vé ty
L& chinh xac cua MBVC khi so sanh vdi chiéu dai 6ng tuy
do trén phim X quang.
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Nhin chung, k&t qua nghién clru cho thay phan lén céac
phép do chiéu dai 8ng tly bAdng MPVC trong ca 3tinh huéng
déu nam trong khoang sai léch lam sang chap nhan dugc
(£ 0,5 mm) so v&i gia tri tham chiéu trén phim X quang.

4. BAN LUAN

K&t qua clia nghién cltu cho thay su hién dién cla wifi
router & cac khoang cach khac nhau khong gay ra sy
khac biét c6 y nghia théng ké d6i vdi két qua do chiéu dai
8ng thy bang MPVC (p > 0,05). Khi danh gia dé chinh xac
theo tiéu chuén sai léch [d&m sang = 0,5 mm so vdi chiéu
dai do trén phim X quang, ty & do chinh xac l&n lugt la
80% khi khéng cé thiét bi dién tl&, 70% khi wifi router dat
cach 50 cm va 60% khi wifi router dat sat thiét bi. Mac du
ty l& chinh xac c6 xu hudng gidm khi khoang cach gilra
wifi router va MBVC gidm, su khac biét nay khéng daty
nghia théng ké& va phan l&n cac phép do van ndm trong
pham vi sai léch lam sang chap nhan dugc. K&t qua nay
cho thay trong diéu kién phong kham thuc t€, sy hién
dién clia wifi router khéng lam anh hudng dang ké dén
hiéu suat cua MPVC.

Xu huéng gidm nhe dd chinh xac khi wifi router dugc
dat sat thiét bj c6 thé lién quan dén hién tugng EMI. Wifi
router phat séng dién tir lién tuc & dai tan 2,4 GHz hoéc
5 GHz va co6 thé tao ra trudng dién tir trong moi trudng
xung quanh. V& mat ly thuyét, trudng dién tr nay co thé
gay cam (rng dién tir trong cac vi mach ctia MBVC, tir do
tao ra dao déng nho trong tin hiéu do. Tuy nhién, cudng
d6 cla truong dién tir gidm nhanh theo khoang céach tw
ngudn phat, do dé mic nang lugng tac dong lén thiét bi
@ khoang cach xa thuong rat thap. Ngoai ra, cac thé hé
MBDVC hién dai sty dung cong nghé da tan s6 va dugc trang
bi hé théng loc tin hiéu cung ldp che chén dién tu, giup
han ché& dang ké anh hudng clia nhiéu dién tir trong méi
trudng ldm sang.

K&t qua clia nghién cu nay phu hgp vdi cac nghién clu
trudc day danh gia anh hudng cua thiét bi dién t&r dén
MDVC. Hurstel J va cong sy (2015) cho thay dién thoai
di dong khéng gay anh hudng dang ké dén viéc xac dinh
chiéu dai lam viéc khi dat gan thiét bi trong diéu kién ex
vivo [1]. Twong tu, Sidhu P va cong su' (2016) cling ghinhan
rdng su hién dién cua dién thoai di ddng & khoadng cach
gan khéng lam thay déi dang ké dé chinh xac ctia MPVC
[2]. Nhitng két qua nay cho thay céc thiét bj dién tlr thong
dung trong méi trudng ldm sang thudng khéng gay nhiéu
dang ké déi vGi hoat déng ciia MBVC. Tuy nhién, Parirokh
M va cong su (2019) bao cdo rdng mot sé thiét bi dién
t& c6 thé anh hudng dén hiéu suat ciia MPVC khi dat &
khoang cach rat gan [3]. Su khéac biét gitra cac nghién clru
c6 thé lién quan dén cong sudt phat song cla thiét bi, loai
ngudn nhiéu dién tir cing nhu dac diém ky thuat cua ting
thé hé MPbVC.

Mot yéu t8 can dugc xem xét la mdi trudng phong kham
nha khoa hién dai thudng c6 nhiéu thiét bi dién tr hoat
dong déng thdi, bao gom hé théng mang khong day, may
tinh, thiét bi chup X quang ky thuat s6 va cac thiét bj diéu
tri khac. Sy két hgp clia nhiéu ngudn phét séng cé thé
lam tadng muirc nén dién ti trong phong kham. Tuy nhién,
két qua cua nghién ctru hién tai cho thay ngay ca khi wifi
router dugc dat rat gan thiét bi, doé chinh xac ctia MbVC
van duy tri trong gidi han ldm sang ch&p nhan dugc. Digu

nay goi y rang cadc MPVC thé hé méi cé kha ndng mién
nhiém dién tir tuong déi t6t va c6 thé hoat dong 6n dinh
trong moi trudng phong kham cé nhiéu ngudn phat song
dién tu.

Mot s6 han ché clia nghién cltu can dugc xem xét khi
dién giai k&t qua. Nghién cltu duoc thuc hién véi cd mau
nhé (10 8ng tuy) va chi khao sat mot loai wifi router ciing
nhu mot loai MBVC. Ngoai ra, cudng dé tin hiéu clia wifi
router cé thé thay déi tuy theo méi trudng va cau hinh
thiét bi. Do do, cac nghién clu trong tuong lai véi cd
mau l&n hon, nhiéu loai thiét bi phat séng va nhiéu loai
MBVC khac nhau sé gilip danh giad toan dién hon anh
hudng ctia nhiéu dién tir trong mdi trudng phong kham
nha khoa.

Nhin chung, két qua nghién cltu cho thay wifi router khdng
gay anh hudng dang ké dén do chinh xac ctia MBVC trong
diéu kién phong kham nha khoa thuc t&. Mac du cé thé
xudt hién dao déng nhd trong tin hiéu do khi router dugc
dat rat gan thiét bi, muirc sai léch nay khong dat y nghia
théng ké& va vAn ndm trong gi6i han sai s6 lam sang chap
nhan duoc.

5. KET LUAN

K&t qua nghién cltu cho thay su hién dién cla wifi router
& cac khoang cach khac nhau khong gay anh hudng co
y nghia théng ké dén do chinh xac ciia MBVC trong xac
dinh chiéu dai 6ng tay. Ty & do chinh xac trong pham vi
sai léch ld&m sang = 0,5 mm gilta cac tinh huéng khong cé
wifi router, wifi router dat cach 50 cm va dat sat thiét bi lan
luot la 80%, 70% va 60%, nhung sy khac biét nay khong
c6 y nghia théng ké. Diéu nay cho thay wifi router trong
diéu kién phong kham théng thudng khéng lam giam dang
ké do6 chinh xac ctia MBVC, gép phan khang dinh tinh an
toan cua viéc s dung thiét bi nay trong méi trudng co
mang wifi hoat dong.
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