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ABSTRACT

Objective: To determine the optimal parameters of laser Er:-YAG for treating dental caries in first
permanent molars of children aged 9-12 years and assess pain and anxiety levels of the children.

Subjects and methods: A cross-sectional study was conducted on 16 class | carious first
permanent molars (ICDASTM levels 3, 4, 5) in 16 children. Pain levels were recorded using the
Wong-Baker self-assessment scale and anxiety levels were measured by the Venham scale.
Inclusion criteria included healthy pediatric patients, carious lesions without pulp exposure,
and absence of periapical pathology and treatment was performed without administration local
anesthesia.

Results: The study demonstrated the effectiveness of laser Er:YAG in treating caries of the first
permanent molars, with optimal settings: pulse energy of 400 mJ for enamel preparation, 300
mJ for dentin preparation and 150 mJ for created enamel surface roughness prior to adhesive
restoration. Optimum operative at a frequency of 10 Hz, with moderate water and air flow. Pain
levels were predominantly recorded no pain and anxiety levels were also predominantly
comfortable and a strong correlation was observed between pain and anxiety levels.

Conclusion: Based on the principle of minimally invasive and patient centered care, using
Er:YAG laser can partially or completely replace traditional treatment with rotary instruments. In
children, pain is a major factor leading to anxiety or lack of cooperation during caries treatment.
Using Er:YAG laser has been proven to reduce pain, minimally invasive intervention,
minimize noise and vibration due to the non-contact mode, therefore enhancing pediatric patient
cooperation during dental procedures.
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TOM TAT
Muc tiéu: Nghién cttu nham xac dinh théng s6 t6i uu cho laser Er:YAG diéu tri sdu rang & rang cBi
(&n vinh vién th& nhat trén tré em tor 9-12 tudi, dong thoi danh gid mic d6 dau va lo l&ng cua tré.

Péi twgng va phuong phap: Nghién clru cit ngang mé ta dugc tién hanh trén 16 ring c8i l6n thi
nhéat sau rdng xoang | murc dé 3, 4, 5 theo ICCASTM & 16 tré em. Sau khi sira soan xoang trdm bang
laser, ghi nhan mic d6 dau thédng qua bang ty déanh gia Wong-Baker va ghi nhan muc dé lo lang
théng qua thang do Venham. Tiéu chuan lia chon bao gom bé&nh nhi khde manh, rang sau khéng 16
tly va khdng cé bénh ly quanh chép va sau rang dugdc diéu tri khdng can gay té tai ché.

K&t qua: Nghién cltu cho thay hiéu qua cua laser Er:YAG trong viéc diéu tri sdu rang & rang c6i lén
th& nhat vdi théng s6 cai dat mdc nang luong xung la 400 mJ dé stra soan men rdng va 300 mJ dé
slra soan nga rang, sau dé murc nang lugng 150 mJ dé x(r ly bé mat men rang trude khi dan phuc héi.
Tan s6 hoat déng la 10 Hz v&i mic tiéu thu nudc va khi @ mic trung binh. Mdc do dau phan l&n ghi
nhan a khéng dau, muc dé lo lang phan l&n ghi nhan [a thoai mai va ¢ méi lién quan hé manh mé
gitta mirc d6 dau va murc dé lo lang.

K&t luan: St dung laser Er:YAG theo nguyén tic bao tén t8i da c4u tric mé rang va ldy bénh nhan
lam trung tdm dang thay thé mot phan hoéc toan bo phuong phap diéu tri truyén thong. Doi vdi tré
em thi néi dau la y&u t6 chinh dan tdi viéc lo lAng hay khéng hop tac trong qua trinh diéu tri sAu rang.
Laser Er:YAG da ching minh giup gidm dau, can thiép xam 1&n t6i thidu, gidm tiéng 8n va rung dong

nho ché doé khong tiép xuc tir d6 tang cudng sw hop tac clia tré trong qua trinh diéu tri.

Tir khéa: Laser Er:YAG, sau rang, dau, lo ldng, théng s8 t8i uu.

1. DAT VAN BE

Theo T6 chirc Y t€ Thé gidi, sdu rang la bénh khong lay
nhiém phd bién nhat toan thé gidi, gay anh hudng dang
k& dén surc khde va chat lwgng séng. Vi tré em, sau rang
khéng diéu tri kip thdi c6 thé dan dén dau kéo dai, khé an
nhai, dau vé dém gay mat ngt, nhiém trung tai chd hodc
toan than, apxe, viém mo té bao... gy anh hudng l6n dén
tam ly, hoc tap va cudc séng hang ngay. Vivay, diéu tri loai
b6 sau rang nhung van bao ton mé lanh va tly réng la van
dé duoc déc biét quan tam.

Hién nay, quan diém bao t6n c4u trdc rang lanh manh va
8y bénh nhan lam trung tdm trd thanh tiéu chuén trong
thuc hanh nha khoa, wu tién céc bién phap xam l&n téi
thiéu ma van tang chat lugng diéu tri va gidm bién ching.
Phuong phap truyén thdng dung tay khoan va mui khoan
thudng gay dau, lo sg, c6 nguy cd xadm ldn mé lanh, tao
tiéng 6n va rung déng dan tdi khé chiu, anh hudng truc
tiép dén trang thai tam ly va su hop tac cla tré. Dé khac

*Tac gia lién hé

phuc nhirtng han ché nay, laser Er:-YAG dugc gidithiéu nhd
kha nang loai bd chon loc mé séu va bao ton t6i da mo
lanh. Ché do6 lam viéc khéng ti€p xuc giup gidm dau, giam
lo 4u va tang sy hgp tac cua tré. Hiéu Ung co hoc, nhiét
va quang hoc giup diét khuan hiéu qua, giam nguy cd sau
tai phat, ddm bao nhiét d6 6n dinh an toan cho tuy cing
nhu loai bo sach ldp mun nga, téi uu kha nang bam dinh
clia vat liéu phuc hoi.

Hién tai nhiéu nghién ctu van chua cé huéng dan chi tiét
va cach thiét lap cac théng s6 t6i uu cua laser Er:YAG dé
slra soan xoang tram cho rang vinh vién. Muc tiéu cla
nghién ctu nady nham cung cdp cho cac nha lam sang
nhirng thdng tin khoa hoc hitu ich va céc thong sé laser
phu hgp cho céc tén thuong sau rdng trén men va nga
clia rang c8i ldn thir nhat, dong thai danh gia mirc d6 dau
va muc do lo ldng cua tré em 9-12 tudi sau khi stra soan
xoang trdm bang laser.
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2. DOI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét k& nghién ctru

Nghién ctu cat ngang mé ta.

2.2. Pia diém va thdi gian nghién ctru

Dia diém: Khoa Rang tré em thudc Bénh vién Rang Ham
Mét Trung uong, thanh phé H6 Chi Minh.

Thoi gian nghién cltu: tir thang 9/2024 dén thang 6/2025.
2.3. Béi twgng nghién cru va c&d mau

Nghién c(tu ti€n hanh trén 16 rang cdi lén thir nhat c6 sau
rang xoang | trén 16 b&nh nhan tré em tir 9-12 tubi.

Chon mau thuan tién.

- Tiéu chuén chon mau: sau rang xoang | @ mirc do 3, 4,
5 theo ICDASTM; rang khdng cé ddu hiéu hodc cé tén
thuong quanh chdép; rang khong c6 ddu hiéu tén thuong
tay.

- Tiéu chuan loai trir: rdng sau sat tly, rang co6 dau hiéu
bénh ly tay; bénh nhan khéng hgp tac; bénh nhan di ing
V@i cac vat liéu, dung cu.

2.4. Quy trinh thu thap sé liéu

- Ti€p nhan va sang loc bénh nhan: thu thap théng tin
hanh chinh, khaithac bénh sur, tién si*y khoa va tién hanh
kham lam sang két hgp cén lam sang dé sang loc, xac
dinh bénh nhan du diéu kién tham gia nghién clru.

- Xac dinh chan doéan va lap k& hoach diéu tri: bénh nhan
hoadc ngudi gidm ho dugc gidi thich muc tiéu, quy trinh
nghién cttu va ky cam két déngy tham gia.

- Chuan bj an toan trudc diéu tri: deo mat kinh bao vé mat
cho bénh nhan va nhan viény té, dat dé cao su dé co lap
vung lam viéc, dam bao moi trudng lam viéc sach va kho
khoi dich va nudc bot.

- Tién hanh sira soan xoang tram bang laser Er:YAG: lua
chon ché& do lam viéc va théng sé laser phu hgp (bao
gdm nang lugng, tan s6, ché do phat tia....), thuc hién tao
xoang theo nguyén tac tiéu chuan (khoang cach dau tia,
gbc do phat tia...). Sau qua trinh stra soan, s& dung chéat
ki€m tra mo sau con sét, sau dé xif ly b& mat xoang sau
bang théng sé thich hap.

-Danh gid bénh nhan: sau khi hoan tat sira soan, ghi nhan
murc dé dau bang thang ty danh gid Wong-Baker va dénh
gia lo lAng thdng qua thang quan sat Venham.

- Phuc hdi xoang tram: hoan tat trdm phuc hdi bang vat
liéu composite, diéu chinh khdp cén va danh béng.

-Déanh gia sau diéu tri: kiém tra lAm sang chat luong phuc
h6i bang tham tram va chup phim X quang nhdm danh gia
do kin va su' toan ven clia phuc hoi.

2.5. Xt ly va phan tich sé liéu

S6 liéu sau khi x&r ly dugc nhap vao may tinh va quan ly
bang phan mém Stata 17.

Phén tich va x(r ly s6 liéu trén phan mém Stata 17 vdi cac

testthéng ké y hoc thong thudng véi ngudng khac biét cé
y nghia théng ké p < 0,05.

2.6.Pao dirc trong nghién ctru

Nghién cttu dugc sy chap thuéan ctia Hoéi dong Pao dirc
trong nghién cu y sinh hoc Pai hoc Y Dugc thanh phd
H® Chi Minh, s6 2250/DHYD-HDDD, méa s6 24429-DHYD
ngay 09/9/2024.

3. KET QUA NGHIEN cUU

Nghién ctu dugc tién hanh tréntdng 16 bénh nhan tré em
tir 9-12 tudi da dugc sy dong y tham gia nghién ctu cla
ngudi giam hd hgp phép, vdi tudi trung binh 14 9,9 = 1,02,
trong dé c6 9 tré nam (56,25%) va 7 tré n(r (43,75%).

3.1. Quy trinh trdm rang
-Budc 1. Chuén bi ho sa phap ly:

+ Ti€p nhan va ghi nhan day du théng tin ca nhan, tién
sty khoa va nha khoa ctia bénh nhan.

+Tién hanh kham lam sang téng quat k&t hop cac can
l&m sang can thiét nhu chup X quang dé danh gia mdc do
tén thuong.

+ Chan doan dugc xac dinh dya trén hé thdéng
ICDASTM va lap k& hoach diéu tri chi tiét.

+ Pam bao day dd cac yéu cau vé mat phap ly trudc
khi thuc hién cac thu thuat diéu tri.
- Budc 2. Chuén bi bénh nhan:

+Pam bao an toan buic xa laser béng chuan bi phong
riéng biét c6 bién cdnh b&o va tuan thi quy dinh an toan
birc xa; bénh nhan, bac siva trg tht dugc trang bi kinh bao
hé chuyén dung phu hgp vdi budc séng laser Er:YAG.

+ Cach ly méi trudng lam viéc bang dé cao su dé ngan
nhiém nudc bot, giam nuéc trong khoang miéng, caithién
tam nhin, bao vé mé mém va han ché nguy corgi dung cu
hodc vat liéu vao dudng thd hoac tiéu hdéa, dam bao an
toan t6i da cho bénh nhan.

+ Str dung chét chi thi mau dé xac dinh chinh xac vung
md bé&nh can loai bo, gitp bac si loai bd t8n thuong sau
r&ng nhung van bao ton t6i da moé khde manh, han ché
diéu tri qua muc hodc bo sot sdu rang.

- Budc 3. Thuc hién slra soan va tram rang:

+Kiém tra va khdi déng thiét bi laser: kiém tra hé théng
ldm maét, thay mdi nude (NaCl 0,9%), dam bao két ndi
ngudn dién va van hanh thiét bi an toan.

+ Lua chon ché& do diéu tri: chon ché& d6 Hard Tissue
va Quantum Square Pulse (QSP) vdi thong sé thich hgp:
men rang (400 mJ, 10 Hz) va nga rang (300 mJ, 10 Hz).

+ Ky thuat chiéu laser: strdung tay cam HO2 vdi ché dé
khéng ti€p xuc, duy tri khoang cach 2 mm, di chuyén tia
lién tuc dé loai bd md sau, tranh chiéu lau moét diém.

+Kiém tra m6 con sét: sir dung chéat chi thi mau dé phat
hién va loai b triét d& md sau nhung van bao ton mé lanh.
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+ XU ly bé méat xoang tram: sau khi hoan tat stra soan,
XU ly b& mat men béang laser & théng s8 150 mJ, 10 Hz
nh&m tang dé bam dinh clia vat liéu phuc hoi.

+ Tram phuc hdi bang composite.
3.2. Panh gia mdc d6 dau va lo lAng chia bénh nhan

Bang 1. So sdnh mirc d6 dau
bang bang Wong-Baker theo gidi

Thang dau Wong Baker
Gigi
0 (khéng dau) | 2 (hoi dau) | 4 (dau nhe)
Nam (n=9) 6 (66,67%) 3(33,33%) 0
N (n=7) 3 (42,86%) 2(28,57%) | 2 (28,57%)

p (Mann-Whitney U test) = 0,290

Mirc do anh hudng cua gidi tinh t&i do dau cho thay sy
khac biét khong co y nghia théng ké (p = 0,290) dua trén
phan tich thong ké Mann-Whitney U test.

Bang 2. So sanh mirc dé lo lang
bang thang do Venham theo gidi

Thang lo lAng Venham
Gidi :
0 (thoai mai) | 1 (kh6 chiu) | 2 (cang thing)
Nam o o
nog) | 6(66.67%) | 3(33,33%) 0
NCI, 0, 0, 0,
(n=7) | 2(28.57%) | 3(42,86%) | 2(28,57%)

p (Mann-Whitney U test) = 0,137
Phan tich bang kiém dinh Mann-Whitney U test cho thay
su khéac biét vé mic dé lo lang gitra hai gidi khéng coé y
nghia théng ké (p = 0,137).
Bang 3. Lién quan gilra mirc do dau
(thang Wong-Baker) va mirc do lo lAng (thang Venham)

Thang lo lAng Venham
Thang dau
Wong-Baker 0 (thoai 1 (khé 2 (cang
méi) chiu) thang)
0 (khéng dau) | 8(88,89%) | 1(11,11%) 0
2 (hoi dau) 0 4(80%) | 1(20%)
4 (dau nhe) 0 1(50%) | 1(50%)

R (hé sé tuvong quan Spearman) = 0,866;
p (ki€m dinh tuong quan giita mdc dé dau va lo lang)
<0,001

Hé s6 tuwong quan Spearman gilta hai thang do dat murc
cao (R =0,866) va két qua co y nghia théng ké (p < 0,001),
cho thdy méi lién hé manh mé gitra mic do dau va muc
dé lo lang.

230 www.tapchiyhcd.vn

4. BAN LUAN

Quy trinh trdm rang béng laser Er:YAG dugc xay dung
trong nghién cfu nay dua trén quy trinh chuédn cua Bo Y
t€ (2013), nhung cé nhirng caitién nhamtangtinh antoan
va hiéu qua lam sang. Diém néi bat la viéc 4p dung ché dd
QSP vdi thdng s8 cu thé cho tirng giai doan: 400 mJ cho
men, 300 mJ cho nga, va 150 mJ cho x{r ly bé mat trudc
khi dan vat liéu phuc hbdi. So véi huéng dan ctia Bo Y té
vén chi dirng & mic khuyén céo chung, quy trinh nay chi
tiét haon vé ky thuat, gitup kiém soét t6t han kha nang loai
b6 m6é b&nh ma van bao tdn mé lanh, han ché t6n thuong
thy va nang cao chat lugng phuc héi. Viéc lia chon thong
s6 nay tuaong déng vdi nghién clu clia Milc A va cong sy
(2025), cung strdung tan s6 10 Hz nhung mdc nang lugng
th&p han (160-230 mJ cho men, 120-150 mJ cho nga) dé
phu hgp véi rang sita [2]. Ngugc lai, véi rang vinh vién cé
men va nga day, ham lugng khoang cao hon, nghién ctu
nay hiéu chinh nang lugng cao han dé dam bao hiéu qua
tao xoang. Diém cai tién ti€p theo [a b sung thao tac st
dung chat phat hién sau rang (Detector Dye), dé cao su
va chon mau phu hgp, thao tac dat composite tung l&p
- nhirng yéu td gép phan cai thién chat lugng phuc hoi.
Diéu nay phu hgp vdi cac nghién clru gan day nhu Hey-
der M va cong sy (2022), khang dinh laser gitip tang tinh
kin phuc hdi, giam déi mau va dam bao tinh xadm (&n téi
thiéu [8]. Quy trinh d& xu&t huédng dén chudn hoa thdng sd
(nang lugng, tan so, khoang cach chiéu, lugng nudc lam
mat), qua do gilp béc sithao tac chinh xac va giam bién
ching. Tuy nhién, han ché l&n cua nghién ctiu ld c& mau
nhd, anh hudng dén sirc manh théng ké va kha nang khai
quaét. Vi vay, can thém nghién cliu da trung tdm véi mau
&n hon va da dang vé dd tudi, vi tri rdng dé xay dung quy
trinh chuén cé thé 4p dung réng rai trong nha khoa.

Pau la cam gidc chd quan nén viéc danh gia thong qua
thang Wong-Baker la lwa chon dang tin cdy nho don gian
va phan anh tdic thdi tinh trang cla tré. Lo l&ng la phan
Ung cadm xuc phé bién trong nha khoa, anh hudng truc
ti€p dén su hop tac va co lién quan vGi cam giac dau.
Thang Venham duya trén quan sat hanh vi, cho phép danh
gia nhanh va phu hgp cho tré nhd hoéc tré han ché giao
tiép. D6i v6i tré em, dau 3 y&u t6 chi y&u dan tdi lo lang
va hanhvikhéng hgp tac. K&t qua nghién ciru nay phi hgp
vGi nhiéu nghién clu trudce: Milc A va codng su (2025) ghi
nhan tré cdm thay thoai mai hon khi diéu trj bang laser,
giam dau va tang hgp tac [2]; Abdrabuh R.E va cong su
(2023) ciing khang dinh laser gitip giam dau va lo lAng ré
rét so véi khoan truyén théng [6]; nghién cfu clia Xu P va
cong su (2024) cho thay laser Er:-YAG giam nhu cau gay
té, han ché& nhay cam va cai thién hgp tac, dac biét & tré
lo au [3]. Tuy nhién, nghién c&u cla chung tdi con han
ché vé ¢ mau, chua dd manh dé khang dinh tinh khai
quat, dong thoi déanh gia dau van chiu anh hudng bai yéu
t6 tam ly ca nhan va thao téac ldm sang. Mac du chua phat
hién khac biét rd gitra hai gidi, két qua nhan manh tam
quan trong clia kiém soat dau va lo ldng trong diéu tri nha
khoa tré em, déc biét g tré nit. Do d6, can két hgp ky thuat
laser vé&i cac bién phap hd trg tam ly va méi trudng than
thién. Pay la co s& ban dau khing dinh tiém nang Gng
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dung réng réai laser Er:-YAG trong nha khoa nhi, nhung can
nghién cltu tiép vdi cd mau lén va da dang hon.

5. KET LUAN

Nghién ctu da dua ra dudc quy trinh trdm réng bang
laser Er:YAG véi cac théng s6 ky thuat t6i uu, 4p dung ché
do QSP, tan s6 10 Hz va mic nang luong phu hgp cho
tirng giai doan xUf ly men, nga va bé mat dan dinh. Quy
trinh dugc thiét ké chi tiét, c6 tinh lap lai va dua trén bang
chitng khoa hoc nhdm dam bao an toan, bao tén mé rdng
lanh, han ché tén thuong thy va tdng dd bén phuc hoi.
Laser Er:-YAG cho phép loai bdé chon loc mo6 sau, cai thién
chéat lugng phuc hbéi composite va gidm nguy co tai phat
sau rang. Bén canh hiéu qua ky thuat, laser con mang lai
lgiich ré rétvé tam ly, giam dau, lo lAng va tadng sw hgp téc
clia tré trong diéu tri, diéu nay da dugc chirng minh trong
nhiéu nghién clru ldm sang so sanh véi phuaong phéap tay
khoan truyén thong. K&t qua dé an khong chi cung cép ca
sd khoa hoc cho viéc (ing dung laser Er:YAG trong diéu trj
nha khoa tré em ma con goép phan dinh hudng phat trién
céc phac do diéu trj it xdm l&n, 8y bénh nhan lam trung
tam, phu hgp véi xu hudng hién dai ctiay hoc. Tuy nhién,
can thuc hién thém cac nghién clu trén c& mau lén va
da dang hon dé khang dinh gia tri ing dung réng rai cla
ky thuat nay.

LOI CAM ON

Nhém nghién ctru xin chan thanh cam on Dai hoc Y Dugc
thanh phd H6 Chi Minh va céc thay c6 Khoa Rang Ham
Mat da tao diéu kién thuan lgi, gép y, huéng dan cho qua
trinh hoc tap va thuc hién deé tai.

Xin cdm on Bénh vién Rang Ham Mat Trung wong thanh
ph8 H6 Chi Minh va céc don vi lién quan da tao diéu kién
va mdi trudng thuan Loi cho viéc trién khai dé tai.
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