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TOM TAT

Dt vin dé: Siu rang la bénh ly pho bién trong thuwc hanh nha khoa, ddc biét trén ring coi,
noi t6n thuwong thuwong tién trién am tham va khé phdt hién ¢ r giai dogn som. Chan dodn hién nay chi
yéu dya vao kham 1am sang va X-quang nhung con han ché trong phdt hién ton thwong mdt khodng
chua tqo xoang sau. Laser huynh quang Diagnodent cho phép phat hién sém sau rang thong qua do
long dinh heong mire do huynh quang, hé tro danh gid khdch quan va theo déi tién trién ton thuong.
Muc tiéu nghién ciru: Xdc dinh gid tri ciia laser hupnh quang Diagnodent trong chén dodn sdu rang
som trén rang coi tai Bénh vién Rang Ham Mat Thanh phé Ho Chi Minh ndm 2025-2026. Déi twong
va phwong phdp nghién ciru: Nghién ciru chan dodn lam sang trén 1850 rang coi ctia bénh nhén tir
1845 tuoi, khong c6 16 sdu quan sat duoc trén lam sang. Két qua: Tai mdt nhai, AUC dat 0,882 (95%
Cl: 0,862-0,903), diém cdt 9,50 cho do nhay 82,5% va do dac hiéu 86,6%. Mt ngoai co AUC 0,826
(95% CI: 0,769-0,883), diém cdt 6,50 véi do nhay 67% va do ddc hieu 95,7%. Mat trong dat AUC
cao nhdt 0,913 (95% CI: 0,862—0,963), diém cdt 9,50 véi dé nhay 85,9% va dé déic hiéu 96,2%. Két
ludn: Laser huynh quang Diagnodent c6 gia tri chan dodn cao trong phat hién sau rang som trén
rang coi & nguoi trucng thanh, ddc biét tai mdt trong va mdt nhai. Thiét bi cho dg nhay va dé ddc hiéu
t6t, ho tro hiéu qua trong chan dodn sém va theo doi diéu tri lam sang.

Tir khoa: ROC do nhay, do dac hiéu, laser huynh quang, sau rang som

ABSTRACT

DIAGNOSTIC VALUE OF DIAGNODENT LASER FLUORESCENCE
IN THE DETECTION OF EARLY DENTAL CARIES AMONG PATIENTS
ATTENDING HO CHI MINH CITY ODONTO-STOMATOLOGY HOSPITAL
IN 2025-2026

Nguyen Thi Cam Nhung?!, Tran Van Dung?, Do Thi Thao'"
1. Can Tho University of Medicine and Pharmacy
2. Ho Chi Minh City Odonto - Stomatology Hospital

Background: Dental caries is a highly prevalent condition in clinical dental practice,
particularly affecting molars, where lesions often progress insidiously and are difficult to detect at
an early stage. Current diagnostic approaches mainly rely on clinical examination and
radiography; however, these methods have limitations in identifying non-cavitated enamel
demineralization. The Diagnodent laser fluorescence device enables early caries detection through
guantitative fluorescence measurements, providing objective assessment and facilitating monitoring
of lesion progression. Objective: To evaluate the diagnostic performance of the Diagnodent laser
fluorescence device in detecting early caries lesions on molars at Ho Chi Minh City Odonto-
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Stomatology Hospital in 2025-2026. Materials and methods: A diagnostic accuracy study was
conducted on 1,850 molars from patients aged 18-45 years presenting without clinically visible
cavitation. Lesions were assessed using Diagnodent and compared against the reference standard.
Results: For occlusal surfaces, the area under the ROC curve (AUC) was 0.882 (95% ClI: 0.862—
0.903), with an optimal cutoff value of 9.50 yielding a sensitivity of 82.5% and specificity of 86.6%.
For buccal surfaces, the AUC was 0.826 (95% CI: 0.769-0.883), with a cutoff value of 6.50,
sensitivity of 67%, and specificity of 95.7%. Lingual surfaces demonstrated the highest diagnostic
performance, with an AUC of 0.913 (95% CI: 0.862-0.963), a cutoff value of 9.50, sensitivity of
85.9%, and specificity of 96.2%. Conclusion: The Diagnodent laser fluorescence device
demonstrates high diagnostic accuracy in detecting early caries lesions in adult molars, particularly
on lingual and occlusal surfaces. The device provides good sensitivity and specificity, supporting its
clinical utility in early diagnosis and longitudinal monitoring of caries progression.
Keywords: ROC curve, sensitivity, specificity, laser fluorescence, early dental caries.

I. PAT VAN PE

Séu rang la mot bénh Iy gay khur khoang trén rang va hinh thanh cac ton thuong co
thé nhin thiy dugc. Cac dau hiéu sdu ring sém bao gom céc ton thuong sau rang chua hinh
thanh 15, trong diéu kién thuan loi, hién twong tai khoang c6 thé xay ra va ring co thé hoi
phuc nén viéc danh gia dung murc d6 va phat hién som tinh trang sau rang la rit quan trong.
Tuy nhién, sau rang trén rang cbi thuong khong dugc phat hién som do khong gay dau nhirc
hodc kho chiu 16 rét, khién bénh nhan khong cha dong di kham, ton thuong c6 thé tién trién
sau hon vao nga rang, dan dén viém tuy, hoai tir tuy, tham chi mat rang [1]. Chan doan sau
rang sém hién nay chu yéu dyua vao kham 14m sang bang mit thudng, tham tram va X quang.
Tuy nhién, cac phuong phap ndy cé nhiéu han ché, dic biét trong phat hién tén thuong &
giai doan som khi chua hinh thanh xoang sau rd rét [2], [3], [4]. Cong ngh¢ laser huynh
quang Diagnodent da duoc phat trién dé hd trg chan doan sém sau rang voi kha nang phat
hién mét khoang ngay ca khi tén thuong chwa nhin thay bang mat thuong [5], [6]. Ngoaira,
laser huynh quang cho két qua dudi dang con s6 cu thé, giup theo dbi chinh Xac sy tién trién
hozc hdi phuc cua t6n thuong qua thoi gian, trong khi ICDAS chi phan loai tén thuong theo
ma tir DO dén D6, mang tinh dinh tinh. Viéc str dung may mang lai tinh khach quan cao hon
vi it phu thudc vao kinh nghiém nguoi khdm, khong can thoi kho hay st dung tham tram
nén han ché ton thuong bé mit men rang va giam cam giac khé chiu cho bénh nhan. Laser
huynh quang ciing dic biét hiéu qua trong viéc phat hién céc ton thuong 4n dudi bé mat
men rang lanh. Nhiéu nghién ctru trén thé gisi di so sanh Diagnodent véi cac phuong phap
chan doan truyén thdng, cho thiy thiét bi nay c6 kha ning phat hién siu ring sém véi do
nhay cao, dac biét trén bé mit nhin va bé mit nhai cta rang cbi [7].

Tai Viét Nam, nghién ctru vé hiéu qua ctia Diagnodent trong chan doan sau ring
som van con rat han ché. Do do, nghién ciru nay duoc thyuc hién vo1 muc tiéu: Xac dinh gia
tri cta laser huynh quang Diagnodent trong chan doan sau rang som trén bénh nhan dén
kham va diéu tri tai Bénh vién Réng Ham Mét Thanh pho Hd Chi Minh nim 2025-2026.

I. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru
Ring cbi & bénh nhan tir 18-45 tudi. ) o
- Tiéu chuﬁp chgn méu: Bénh nhén, tr 18 dén 45 tuoi déq khém tai Bénh vién Rang
Ham Mat Thanh pho H6 Chi Minh, ¢¢ it nhat 1 réng co1 dugc chan doédn sau rang sdém trén
ICDAS, tinh trang nu6u binh thuong. Bénh nhan dong y tham gia nghién ctru.
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- Tiéu chuin loai trir: Ring cdi c6 mit ring dugc chin doan siu ring giai doan sém
nhung trén d6 da c6 tram phuc hoi hay mot can thiép diéu tri tir trudc; Riang da diéu tri tuy;
Ring sdu di tao 16 sdu trén 1am sang (tir md D3: V& men dinh khu, khong thiy nga trén
ICDAS); Cic thay d6i mau sic men ring khong do siu: nhidm fluor, nhiém mau do
tetracyclin, bat thudng trong qua trinh tao men rang,...; Bénh nhén c6 lich st di Gng vdi vat
lidu nha khoa chang han nhu amalgam, composite hoidc fluoride; Bénh nhén c6 cac bénh 1y
toan than nghiém trong, nhu bénh tim mach, tiéu duong khong kiém soét, hodc cac bénh ly
mién dich 1am anh hudng dén diéu tri nha khoa; Bénh nhan khong hop tac.

- Thoi gian va dia diém nghién ciru: Nghién ctiru dugc thuc hién tir thang 5/2025
dén 8/2026 tai khoa Nha Chu, Bénh vién Rang Ham Mit Thanh phé Ho Chi Minh,

2.2. Phuwong phap nghién ctru
- Thiét ké nghién ciru: Nghién ciru gia tri chan doan.
- Cor mAu: St dung cdng thac tinh miu theo d6 nhay: n = Z7_«
2

Trong d6: n 1a ¢& mau t6i thidu can co; d 1a sai s6 wdc tinh, chon 2,5% (d = 0,025);
Z 13 théng ké tir phan phdi chudn twong Gmg véi a. Vi 0=0,05, Z_(1-0/2) = 1,96; p la ty 18
sdu ring sém & nguoi tir 18 dén 45 tudi. Do chua cé nghién ctru danh gia ty 1¢ sau rang som
O nguoi tu 18 dén 45 tudi tai Viét Nam, chon p=50% dé c6 ¢& mau 16n nhat. V& do nhay:
theo nghién ctru cia Omar Osama Shaalan, d§ nhay cua laser huynh quang 1a 87,6% [6]. C&
mAu can phai c6 14 1336 ring v4i 668 rang sau som, thuc té chung toi da thu thap 1850 ring
dé co 668 riang siu som.

- Phwong phap chon mau: Nghién ctru thuc hién theo phuong phap chon miu thuan
tién. Kham 14m sang tit ca bénh nhan dén kham, tir d6 Iya chon cac bénh nhan thoa tiéu
chuén chon mau va tiéu chuén loai trir cho dén khi du ¢& mau.

- Noi dung nghién ctru:

+ bac diém 1am sang: Giéi tinh, tu01 loai rang, mat rang, cung ham, vi tri, danh gia
tinh trang ton thuong tirng mit cua rang cbi. Panh gia ton thuong 1am sang theo ICADS:
C6 sau rang som: D1 (ring c6 ddm tring duc sau khi thdi kho 5 gidy), D2 (d6i mau trén
men rang khi rang udt), khong sau rang sém: DO (rang lanh manh).

+ Pic diém can 1am sang: Chi s laser huynh quang xac dinh do khoang héa bing
thiét bi Diagnodent. Gié tri cta laser huynh quang Diagnodent trong chan doan su ring
som: C6 sau rang sém: D1 (14-20), D2 (21-29), khong sau rang sém: DO (0-13).

+ X4c dinh diém cét, d6 nhay, d6 dic hiéu, gia tri tién doan duong, gia tri tién doan
am cua laser huynh quang trong xac dinh siu ring som. Trong nghién ctru nay, danh gia ton
thwong mit rang theo ICDAS trén 1am sang 1a tiéu chuan dé so sanh véi danh gia bang thiét
bi Diagnodent.

- Phuong phap thu thép s6 liéu: Bénh nhian dugc kham bang mat thudng dudi anh
sang dén ghé nha khoa véi gwong nha khoa va dau do tai nha chu. Tinh trang ring dugc
phan loai theo ICDAS. Tiép tuc tién hanh do Laser huynh quang bang may Diagnodent pen
2190 ctia KaVo (Thiét bi phat ra mot tia laser budc song 650 nm vio bé mit ring qua dau
do laser diode, mot soi quang thu nhén anh sang huynh quang phan chiéu va truyén dén
photo diode), rang duoc lam sach bang chdi, nudc va cach ly bang bong cudn, sau d6 thdi
khoé mit ring can do. Thiét bi duoc chuan hoa trén mleng str di kém va trén bé mat ring
lanh manh cua chinh bénh nhan truéc khi do. Str dung dau do phi hop cho timg mit ring
va bat dau di chuyén dau do dé tim gia tri huynh quang (Di) cao nhit. Thyc hién do 03 lan
tai vi tri d6 va liy gia tri trung binh dé dam bao tinh chinh xac.

dd nhayx(1-d¢ nhay)
d2xp
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- Phwong phap xir Iy va phén tich s6 Li¢u: S6 liéu duoc xir Iy va phan tich véi phan
mém théng ké SPSS, phién ban 20.0 (IBM, Nhat Ban). Théng ké mé ta: Véi cac bién dinh
tinh, thir tu va roi rac, sb liéu duoc trinh bay dudi dang tan s6, ty 16 phan tram. Véi bién sb
dinh lwong, cac bién s dwoc phat hién c6 phan phdi léch théng qua té chire dd sir dung
trung vi, khoang tir phan vi va gia tri kiém dinh Shapiro-Wilk. Thong ké phan tich: Sir dung
chi s6 d6 nhay, d6 dic hiéu dé danh gia tinh gia tri gitra Diagnodent va ICDAS.

- Pao dirc trong nghién ciru: Nghién ctru duoc Hoi dong Pao dirc trong nghién ctru
Y sinh hoc Truong Pai hoc Y Duoc Céan thong qua theo phiéu chip thuin sé
25.557.HV/PCT-HDPDD. Moi thong tin dugc thu thap cho muc dich khoa hoc cua nghién
ctru, ddm bao nguyén tic biao mat thong tin.

III. KET QUA NGHIEN CUU
3.1. Pic diém lam sang

C6 117 d6i tuong tham gia nghién ciru, do tudi trung binh 13 27,61+ 6,97 tudi, nhém
tudi 18-30 chiém 71,8%, nit gidi chiém 70,1%. Trong tong s6 1850 rang dugc khao sat, co
926 rang cdi nho va 924 rang cdi 16n, 926 ring thudc cung ham trai va 924 rang ¢ thudc
cung ham phai, 928 rang ham dudi va 922 rang ham trén. Ty 1¢ sau rang sém danh gia theo
ICDAS cao nhit & mat nhai (29,6%), tiép theo 1a mit ngoai (5,4%), mit trong chi chiém
3,5%, riéng mit gan va mit xa chi ghi nhin 0,11% rang c6 siu ring sém nén trong két qua
nghién ctru nay chiing t61 chi tap trung danh gid tai cac mat nhai, mat ngoai, mat trong.

3.2. Dién tich dwéi dwong cong ROC

1o ROC Curve 10 ROC Curve o ROC Curve
D‘Dﬂ.ﬂ ” lﬂf Spe:iﬁ:;:y * e 1 ;Speciﬁ:;:y I ‘ 1 - Speciﬁci‘ty -
A B C
Béng 1. Di¢n tich dudi duong cong ROC: mdt nhai (A), mat ngoai (B), mat trong (C)
Mat AUC Sai s chuan (SE) p KTC 95%
Mait nhai 0,882 0,010 <0,001 0,862 — 0,903
Mat ngoai 0,826 0,029 <0,001 0,769 — 0,883
Mit trong 0,913 0,026 <0,001 0,862 — 0,963

Nhan xét: Phan tich ROC cho théy thiét bi laser huynh quang Diagnodent c6 kha
niang phan biét t6t trong chan doan siu ring sém (D1, D2 theo ICDAS). O mit nhai, AUC
= 0,882 (KTC 95%: 0,862—0,903; p < 0,001), cho thay gi tri chin doan t6t. O mat ngoai,
AUC = 0,826 (KTC 95%: 0,769-0,883; p < 0,001), cho thay gia tri chan doan tét. O mat
trong, AUC = 0,913 (KTC 95%: 0,862—0,963; p < 0,001), cho thiy gié tri chan doan rat tot.
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3.3. P nhay, d9 dic hiéu trong chin doan siu ring sém
Béang 2. BJ nhay, do dac hi¢u trong chan doan sau rang so6m

Diém cit Do nhay Do dac hiéu Chi s0 Youden

5.50 0.825 0.861 0.686

6.50 0.825 0.863 0.688

8.00 0.825 0.865 0.69

9.50 0.825 0.866 0.691

o 10.50 0.821 0.867 0.688
Mt nhai 11,50 0.821 0.869 0,69
12,50 0.818 0.871 0.689

13.50 0.814 0.871 0.685

14.50 0.743 0.925 0.668
15.50 0.641 0.965 0.606
5.50 0.67 0.954 0.624
6.50 0.67 0.957 0.627
8.00 0.66 0.959 0.619

Miit ngodi 9.50 0.66 0.961 0.621
12,00 0.66 0.962 0.622

14.50 0.64 0.97 0.61

15.50 0.61 0.081 0.591
5.50 0.859 0.957 0.816
6.50 0.859 0.958 0.817
7.50 0.859 0.96 0.819

8.50 0.859 0.961 0.82

9.50 0.859 0.962 0.821
Mit trong 10.50 0.844 0.964 0.808
11.50 0.828 0.964 0.792
12.50 0.813 0.964 0.777
13.50 0.813 0.965 0.778

14.50 0.719 0.074 0.693
15.50 0.578 0.08 0.558

Nh4n xét: M3t nhai: Diém cit 9,50 v6i do nhay 0,825 va d¢ dac hiéu 0,866 (Youden
= 0,691); mat ngoéi:quér’n cat 6,50 voi do nhay 0,670 va do dac hiéu 0,957 (Youden =
0,627); mat trong: Diém cat 9,50 véi do nhay 0,859 va do dac hiéu 0,962 (Youden =0,821).

IV. BAN LUAN
4.1. Pic diém lAm sang

Hién nay, quan Iy sau rang dang chuyén tir mé hinh diéu tri phau thuat sang mé hinh
diéu tri ndi khoa va quéan 1y nguy co, trong d6 sau rang duoc xem la mot qua trinh dong gilra
khir khoang va tai khoang hoa phy thudc vao sy can bang giita cac yéu td nguy co va bao vé
[8]. Cac hé thong hién dai nhu ICDAS va CariesCare International (CCI) nhin manh tam quan
trong cua phat hién som, danh gia t6n thuong va dua ra quyét dinh diéu tri phi hop nhim
ngan ngira sy tién trién cia ton thuong va bao ton t6i da mo rang [9]. Tuy nhién, trong thuc
té, sau rang giai doan sém & ring cbi thuong kho phat hién do khong ¢6 triéu ching rd rang
va cac phuong phap thim khdm truyén thong con han ché trong nhan dién ton thwong khi
chwa hinh thanh xoang sau. Két qua nghién ctru ciia chung ti cho thiy ty 18 sdu ring sém cao
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nhét & mit nhai (29,6%), thap hon & mit ngoai (5,4%) va mit trong (3,5%). Diéu nay phu hop
voi ddc diém sinh bénh hoc ciia su rang khi mat nhai v6i hé thdng hb—ranh phuc tap dé tich
tu mang bam va kho ty lam sach, dan dén nguy co mét khoang sém cao hon [10].
4.2. Dién tich duéi duwomg cong ROC

Phan tich ROC ghi nhéan dién tich dudi duong cong (AUC) cua Diagnodent ¢ mat
nhai 14 0,882; mit ngoai 0,826 va mit trong 0,913 (p < 0,001), cho thdy kha ning phan biét
t6t dén rét tot gitra ring khong sau (DO) va siu rang sém (D1-D2). Két qua nay chirng minh
Diagnodent ¢ gia tri chan doan dang ké trong phat hién ton thwong men ring giai doan dau.
Khi x4c dinh diém cit t6i wu theo chi sé Youden, mit nhai c6 diém cit 9,50 voi do nhay
0,825 va d6 dac hi¢u 0,866; mat ngoai 6,50 voi do nhay 0,670 va do dac hi¢u 0,957; mat
trong 9,50 voi d§ nhay 0,859 va d¢ dac hi¢u 0,962.

4.3. Do nhay, @ dic hiéu trong chin doan siu ring sém

Nhin chung, Diagnodent dat d6 dac hiéu cao ¢ cac mat nhin, dic biét mit trong, cho
thay khi chi sb vuot diém cit thi kha ning xac dinh ding ton thuong 1a dang tin cay. Tuy
nhién, d6 nhay ¢ mat ngoai thap hon, goi y rang néu str dung don ddc c6 thé bo s6t mot so
ton thuong rat sém. Khi so sanh voi nghién ctru in vivo cia Omar Osama Shaalan, tac gia
ghi nhan Diagnodent c6 do nhay 87,58%, do dac hi¢u 96,87% va AUC 0,97 trong phat hién
t6n thuong khong tao 16 trén bé mat nhén khi str dung ICDAS-II lam tiéu chuan tham chiéu
[6]. Cac tong quan hé thong dugc trich din trong nghién ctru nay ciing cho thiy phuong
phap huynh quang c6 d6 nhay va d6 dac hiéu khoang 80%, tuong dwong hodc cao hon
phuong phap kham truc quan trong mot s6 bdi canh [11]. So voi két qua cia chiing t6i (AUC
0,826-0,913), hiéu ning chan doan thip hon so vdi AUC 0,97 ctia Shaalan [12]. Sy khac
biét nay co thé do khac biét vé bé mat khao sat, quy trinh chuan héa diéu kién do va phan
bd murc do ton thuong. Shaalan thyc hién quy trinh lam sach, danh bong va sdy kho tiéu
chuan trude khi do, dong thoi nhan manh céac yeu t6 gay nhiéu nhu mang bam, voi ring, do
am va diéu kién chiéu sang c6 thé anh huong dén két qua Diagnodent [12]. Trong khi do,
nghién ctru hién tai dugc thuc hién trong diéu kién 1am sang thuong quy v6i ¢& miu 16n
hon va bao gdm ca mit nhai—ving c6 dic diém hinh thai phirc tap hon. Tir cac phén tich
trén, c6 thé khang dinh Diagnodent 14 cong cu hd tro hitu ich trong phat hién siu ring som,
dic biét khi duoc sir dung két hop véi danh gia truc quan theo ICDAS. Céch tiép can nay
phu hop voi dinh huong quan ly sau rang hién dai theo CCL uu tién phat hién sém va can
thi¢p du phong nham bao ton toi da cdu tric ring. Trong bdi canh Viét Nam con han ché
nghién ctru in vivo vé chii dé nay, két qua nay gop phan b6 sung bang ching thyc nghiém
\ gla tri cua laser huynh quang trong chan doan sau ring som trén rang cbi, 1am co so
cho viéc tmg dung rong rai hon trong thyc hanh nha khoa bao ton.

V.KET LUAN

Nghién ciru cho thdy ty 1& sdu ring som trén rang cbi cao nhét & mat nhai (29,6%),
thip hon & mit ngoai (5,4%) va mit trong (3,5%). Ket qua phan tich ROC ching minh laser
huynh quang Diagnodent c6 kha ning phan biét tot dén rat tt giita rang khong sau (D0) va
sau rang soém (D1-D2 theo ICDAS), vé1 AUC lan luot 14 0,882 & mat nhai, 0,826 & mat
ngoai va 0,913 ¢ mit trong (p < 0,001). Piém cit tdi wu theo chi s6 Youden duoc xac dinh
1a 9,50 cho mat nhai (dd nhay 82,5%; d¢ dac hi€u 86,6%), 6,50 cho mit ngoai (dd nhay
67,0%; do dac hi¢u 95,7%) va 9,50 cho mét trong (d nhay 85,9%; do ddc hi¢u 96,2%). Két
quéa nay phtl hop véi xu huéng quan 1y sau rang hién dai nhdn manh phat hién sém va can
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thiép du phong, dong thoi twong dong véi cac nghién ciru in vivo dd cong bd khi st dung
ICDAS lam tiéu chuan tham chiéu. Diagnodent ¢6 thé duoc xem 14 mot cong cu hd tro hitu
ich trong chin doan va theo ddi siu rang som trén rang cbi, dac biét khi dugc st dung két
hop v6i thim kham tryc quan nhim nang cao do chinh xéac va t6i vu hda quyét dinh diéu tri.
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