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ANH HUO'NG CUA SAI KHOP CAN PEN THO'T GIAN PONG VA MOY
KHOP LIEN HAM O NGU'O'T TRUONG THANH
Trwong Pinh Khéi'*, Nguyén Ngoc Linh Chi?

Tém tat

Muc tiéu: Xac dinh d&nh hudng cla sai khép cin theo phan loai Angle dén thoi gian
dong khép (thoi gian khép khit - occlusion time: OT) va thoi gian mé khép (thoi
gian thodt khép - disclusion time: DT) lién ham & ngwoi tredng thanh tir 18 - 25 tubi.
Phwong phdp nghién ciru: Nghién ciru mo ta cit ngang, so sanh trén 124 nguoi
trwedng thanh tai Trweong Pai hoc Khoa hoc Xa hoi & Nhan van, Pai hoc Qudc gia Ha
Noi. Nhirng d6i twong nghién ctru ndy bi sai khép cdn loai Angle I, II (chi 1 va 2) va
Angle Il dwoc do OT va DT trén T-scan tir thdng 8 - 11/2025. Két qua: OT va cac DT
(DT-L, DT-R, DT-P) ting din theo mic d6 sai 1éch khép cdn c6 thi tw rd rét: Angle
III > Angle 11/2 > Angle I > Angle 11/1 (p < 0,05). Nhém Angle III va I1/2 c6 DT dai
nhat, phdn 4nh dwong van dong kém 6n dinh va nhiéu can tré tiép xic hon, duwong
trwot van déng dai hon. Nhém Angle [ ndm trong gi¢i han chirc ning binh thwong,
trong khi nhém Angle 11/1 Iudn thdp nhit do dd cin chia lén gitip qua trinh thoat
khép va khép khit vao rang sau dién ra nhanh hon. Két ludn: OT va DT anh hwéng
dang ké dén sw 6n dinh chirc nang ctia hé thong nhai. Cac chi s6 nay dwoc st dung
nhw la nhirng tiéu chi danh gia trong tién lwgng hiéu qua sau diéu tri chinh hinh rang
ham mat hodc phuc hinh rang.

Tir Khod: Phan loai sai khdp can theo Angle; Thoi gian dong khép (khép khit);
Thoi gian mé khép (thoat khép); T-scan; Ngwoi tredng thanh.

INFLUENCE OF MALOCCLUSION ON INTERMAXILLARY OCCLUSION AND
DISCLUSION TIMES IN YOUNG ADULTS

Abstract

Objectives: To determine the influence of malocclusion according to Angle’s
classification on intermaxillary occlusion time (OT) and disclusion time (DT) in adults
aged 18 - 25. Methods: A comparative, cross-sectional descriptive study was conducted
on 124 adults at University of Social Sciences and Humanities, Vietnam National
University Hanoi with Angle class [, II (divisions 1 and 2), and Angle III malocclusion
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whose OT and DT were measured using the T-scan system from August to November
2025. Results: OT and DT (DT-L, DT-R, DT-P) increased progressively with the
severity of malocclusion, following a distinct order: Angle class Il > Angle class [1/2
> Angle class | > Angle class 1I/1 (p < 0,05). Angle class III and Angle class 11/2
exhibited the longest DTs, reflecting less stable mandibular pathways, more occlusal
interferences, and longer functional glide distances. Angle class I remained within
normal functional limits, whereas Angle class II/1 consistently showed the shortest
times due to the increased overjet, which facilitates faster disclusion and earlier
posterior tooth contact during the occlusal cycle. Conclusion: OT and DT
significantly affect the functional stability of the masticatory system. These
parameters should, therefore, be used as criteria for predicting and evaluating the
functional outcome of orthodontic or prosthodontic treatment.

Keywords: Angle’s classification of malocclusion; Occlusion time; Disclusion time;

T-scan; Young adults.
PAT VAN PE

Sai khép cdn 1a mot trong nhirng rdi
loan pho bién nhat trong ciu truc riang
ham mit, &nh hwdng truc ti€p dén chirc
nang déong - mé& khép lién ham va sy
phéi hop co khép ring trong vin dong
ham duéi. O nhém tudi 18 - 25, hé théng
nhai da phat trién hoan chinh, cic yéu té
co xwong khép on dinh, do d6, cac bat
thwong vé khép can déu co thé biéu hién
ro rét qua chirc nang déong va mé lién
ham [1, 2]. Trong hoat dong nhai, su tiép
xuc ban dau cua rang, dwong truot gitra
cac mui rang, huéng dan clia ring nanh
va ring clra, cling nhw do d6c mit phang
cidn déng vai trdo quyét dinh dén hoat
dong hai hoa cua xwong ham duwdi [3].
Khi khép can bi sai léch, cac ciu tric nay
bi bién do6i khién ham dwdéi phai thuc
hién nhitng dwong trwot bu trw, tang
hoat dong co hoac tang lwc nén 1én khép
thdi dwong ham [4]. Nhiéu nghién ctru
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qudc t€ da ghi nhan sai khép can cé thé
giy thay do6i dang ké bién d0 m& miéng,
toc do dong ham vé vi tri I6ng mui t6i da
(LMTD) va xu huwéng trwot ra khoi vi tri
khép can ly twdng. Nhirng thay d6i nay
khong chi anh hwdng dén sw hai hoa cia
hé théng nhai ma con cé thé la yéu t6
nguy co ciia bénh ly dau co nhai, réi loan
chtrc nang khép thai dwong ham, nhirc
diu do co va gidm hiéu suit nhai vé lau
dai, thay ddi qua trinh hwéng dan van
dong cla ring clra va rang nanh dan dén
méit 6n dinh trong déong - m& ham va
tang nguy co mon rang, vi sang chin nha
chu hoac léch ham chtc nang [5, 9].
Trong béi canh 1am sang, danh gia kha
nang dong va mé& khdp lién ham & bénh
nhan c6 sai khép cin mang y nghia quan
trong nham xac dinh mrc d6 4nh hwéng
chirc ndng, tir 46 xay dung ké hoach diéu
tri phuc hinh, chinh nha phu hop [10].
Tuy nhién, tai Viét Nam hién con it
nghién cru phan tich chi tiét lién quan
dén van dé nay. Do do, ching tb6i tién
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hanh nghién ctru nham: Xdc dinh dnh
hwéng cia sai khép cdn theo phdn logi
Angle dén OT va DT lién ham & nguwoi
trwdng thanh tir 18 - 25 tudi.

PpOI TWONG VA PHUONG PHAP
NGHIEN cU'U

1. Pdi twong nghién ciru

GOom 124 nguoi tredng thanh bi sai
khop can loai Angle I, I1 (chi 1 va 2) va
Angle 1II dwgc do OT va DT trén T-scan
tai Trwong Pai hoc Khoa hoc Xa héi &
Nhin van, Pai hoc Quoc gia Ha Noi tir
thang 8 - 11/2025.

* Tiéu chudn lwa chon: Nguoi truedng
thanh (sinh vién - SV) dang hoc tir nam
thr nhat dén nam th tw, o tudi tir 18 -
25 + 3 thang; c6 da 28 rang trén cung
ham (tlr rang s6 1 dén rang so6 7); khéng
con ring sO 8 hai ham, chwa tirng can
thiép chinh nha hoac chinh hinh xwong,
khong c6 bénh ly giy bién dang ving
ham mat; cac rang nguyén ven, chua
dwoc phuc hinh hodc chi tram bit hé
rdanh, han vat liéu phuc hoi than rang cé
tai tao gidi phau va khép cin theo twong
quan lién ham; mit phing cin thing
bang hai bén cung ham; khong 1éch ham
dwéi hodc cé bat doi xirng ham dwéi nhe
(MLD < 2mm); tw nguyén dong y tham
gia nghién ctru.

* Tiéu chudn loai trir: Khdng théa man
cac tiéu chuin lwa chon hoac khong dong
y tham gia nghién ctru.

* Dia diém va thoi gian nghién ciru:
Tién hanh khdo sat, sang loc va do dac tai
Hoi treong Phong Y té ctia Trwong Dai
hoc Khoa hoc Xa hoi va Nhan van, Pai hoc

Quoc gia Ha Noi tir thang 8/2025 -
11/2025.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién clru méo
ta cat ngang, so sanh da nhém gitra cac
loai hinh sai léch khép can.

* Cor mdu va ky thudt chon mau: Day la
nghién ctu buwéc ddu dé danh gia anh
hwdng dén OT - DT theo cac loai sai 1éch
khép can. Do d6, phwong phap chon mau
thudn tién, c6 chu dich. Tong cong c6 124
SV, d0 tuodi tir 18 - 25, thoa man cac tiéu
chuan lwa chon dwgc dwa vao nghién
ctru. Mau dwoc phan thanh 4 nhém theo
phén loai Angle, cu thé: Nhom Angle I
goém 38 SV (21 nam, 17 nit); nhém Angle
II/1 gom 31 SV (17 nam, 14 nit); nhém
Angle I1/2 gobm 29 SV (17 nam, 12 nit) va
nhom Angle 111 gom 26 SV (15 nam, 11 nit).

Phan loai sai léch khop can: Loai
Angle I: Mdi gin - ngoai rang s6 6 ham
trén khép véi ranh ngoai rang s6 6 ham
duwdi; loai Angle 11/1: Mui gan - ngoai
riang so 6 ham trén & phia trwdc (mesial)
so v&i rdnh ngoai rang s6 6 ham dwdi,
rang ctra ham trén ngd ra truédc
(proclined), can chia ting; loai Angle
I1/2: Mui gan - ngoai rang s6 6 ham trén
& phia trwéc (mesial) so voi ranh ngoai
riang so0 6 ham dwdi, rang cira ham trén
nga vao trong (retroclined), can phu
tang; loai Angle III: Mdi gan - ngoai rang
s6 6 ham trén & phia sau (distal) so v&i
rianh ngoai rang s6 6 ham duwdi.

Tiéu chuln chi tiét kém theo (theo
phan loai Angle): Loai I: Cé thé cé 1éch
nhe & phia rang trwéc, thiéu khodng
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<4mm, do cdn chia va cin pht trong gidi
han 0 - 4mm; loai II: P9 cin phu < 60%
va rang sau cham tiép xidc trudc khi dwa
vé vi tri LMTD; loai III: C6 thé cé 1éch lac
nhe & phia rang trwéc, thiéu khodng
< 4mm; cin nguoc hodc can ddi ddu rang
trudre, dd can chia va can phu > -3mm
hodc < 3mm.

* Cdc bién s6 do dac:

Str dung hé théng T-scan III Novus
(Tekscan Inc, My) d€ do OT va DT trén cac
d6i twgng nghién ctiru. Piéu chinh d6 nhay
phu hop va cé dinh theo may. Quy trinh
thwc hién cho mdi d6i twgng nhw sau:

Xac dinh OT: Thuwc hién déng tac cin
chdt & LMTD. Can va gitr chat hai ham v&i
nhau va git trong 3 gidy, do 3 1an va lay
trung binh.

Xacdinh DT: Van dong ra trwdc (DT-P):
Can chit & LMTD, sau d6 trwot ham dwéi
ra trede toi da va lui vé LMTD 3 1an, doc
théng s6 do twong &ng. Van dong sang
bén: Trwot ham dwéi sang bén trai 3 [an
va tré lai vi tri LMTD, twong tw dwa ham
duéi sang bén phai, méi bén 3 1an do va
1ay gia tri trung binh cong.

* Cdc bién s6 nghién ctru:

Do OT: Do tir thoi diém tiép xtc dau
tién dén LMTD, don vi: Gidy (s).

Do DT: Do tir thoi diém khi cac rang
tach khoi vi tri LMTD dén khi tach hét
ti€p xuc hoan toan chia thanh 3 hwéng
van dong: DT-L (left lateral excursion:
Sang trai); DT-R (dight lateral excursion:
Sang phai); DT-P (protrusive excursion:
Pwa ham ra truéc).
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Nhém nghién ciru da dwoc tip huin
ky thuit va van hanh hé théng T-scan,
quy trinh k¥ thuat thao tac, phwong phap
ghi chép két qud, tién hanh do thir nghiém
trén 30 doi twong dé khao sat tinh dong
nhit gitra cic nghién cru vién va do lai
lAn hai sau 7 ngay dé tinh d6 lap lai
(intra-class correlation coefficient - ICC)
cda nhém nghién cu. Chi tién hanh
nghién ctru chinh thtc khi ICC = 0,85.
Ué6c lwong sai s6 do bang phwong phap
Dahlberg gitra hai lan do, ty 16 sai s6 d < 5%.

* Xty ly s6'liéu: St dung kiém dinh phan
phdi miu nghién clru bang Histogram va
Shapiro-Wilk, nhap va xtr Iy sg liéu bang
SPSS 23.0 v&i cac thult toan xac suit
théng ké phu hop. Cac bién s6 déu la
phén phoi chudn hodc gan chuin. Xt ly
s6 liéu va phan tich nghién ctru tai Khoa
Rang Ham Mat, Trwong Pai hoc Y Duor,
Pai hoc Quéc gia Ha Noi.

3. Pao dirc nghién ciru

Nghién ctru dwgc tién hanh theo dung
quy dinh cia Khoa Rang Ham Mat,
Truwong Pai hoc Y Dwgc, Pai hoc Qudc gia
Ha Noi. Déi twong nghién ciru dwgc giai
thich roé rang trudc khi tién hanh nghién
ctru, déng y tw nguyén tham gia. Cac chi
s6 dwoc st dung véi muc dich nghién
ctru, thiét bi va dung cu do dac an toan,
khong giy tac dong cé hai nao cho déi
twong. Doi twong dwoc thim kham va
chdm s6c strc khoé ring miéng mién phi.
S0 liéu nghién cru dwoc Trwong Pai hoc
Y Dwoc, Pai hoc Qudc gia Ha Néi cho
phép str dung va céng bo. Nhém tac gia
cam két khong c6 xung dot loi ich trong
nghién ctru.
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KET QUA NGHIEN CU0'U
Nghién ctru c6 két qua nhw sau:

Bang 1. So sanh OT gitra c4c loai sai 1éch khép can theo phan loai Angle
(donvi:s,n=124).

Loai Nam giéi Nir gioi Chung
khépcin  XisD(s) n X+SD(s) n X £SD(s) n P
Loail 0,27+0,12 21 0,25%+0,13 17 0,26+0,12 38 10,6288
Loai II/1 0,23+0,10 17 0,24+0,14 14 0,23+0,12 31 08184
Loai II/2 031+0,14 17 0,29+0,16 12 030+0,15 29 0,7237
Loai III 035+0,17 15 10,37+0,19 11 0,36+£0,18 26 0,7803

p2 0,0713 0,1544 0,0051** -

(p1: T-test, p2: One Way ANOVA so sdnh giira cdc loai khép cdn; **: p < 0,01)

Sw khac biét khong c6 y nghia thong ké vé OT gilra nam va nit trong tirng nhéom
sai khép cdn véi p > 0,05; tuy nhién, OT tdng dan theo thit tw loai I1I > loai 11/2 > loai
[>1loaill/1 (p <0,01).

Bang 2. So sanh DT-L gitra cic loai sai 1éch kh&p cdn theo phan loai Angle
(donvi:s,n=124).

Loai Nam gioi Nir gioi Chung

L g _ _ _ p1
Khopcan X +Sp(s) n X#SD(s) n X +SD(s) n
Loai 1,09+0,39 21 1,04+047 17 1,07+0,43 38 0,7504

Loai II/1 084+042 17 081+036 14 0,83%0,39 31 10,8345
Loai I/2 1,12+048 17 1,19+0,552 12 1,15%0,50 29 0,7112
Loai III 1,28+0,57 15 132061 11 1,30%0,59 26 0,8651

p2 0,0663 0,0662 0,0029* ]

(p1: T-test, p2: One Way ANOVA so sdnh gitra cdc loai khép cdn; **: p < 0,01)

Sw khac biét khdng c6 y nghia théng ké gitra nam va nir trong tirng nhém sai khop
can voi p > 0,05; tuy nhién, DT-L loai I1I > loai I1/2 > loai I > loai I1/1 véi p < 0,01.
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Bang 3. So sanh DT-R gitra cac loai sai 1éch khép cin theo Angle (don vi: s, n=124).

Loai Nam giéi Nir gioi Chung

khé & _ _ . p1
op can X+SD n X+SD n X+SD n

Loai I 1,01+0,34 21 1,07+043 17 1,04+0,38 38 0,6337

Loai II/1 082+045 17 085%x049 14 083+047 31 08604
Loai II/2 1,18+044 17 1,130,556 12 1,16+x0,49 29 0,7897

Loai III 1,33+£0,62 15 1,27+0,552 11 130+0,558 26 0,7968

p2 0,0160* 0,2057 0,0025** -

p1: T-test, p2: One Way ANOVA so sdnh gitva cdc loai khép cdn, *: p < 0,05; **: p < 0,01
g

Sw khac biét khong c6 y nghia théng ké gitra nam va nir trong tirng nhém sai khép
can voi p > 0,05; & nam gidi va khi xét chung cho ca hai gi¢i, DT-R loai I1I > loai 11/2
>loail>1loaill/1 (p<0,01).

Bang 4. So sanh DT-P giira c4c loai sai 1éch kh&p can theo phan loai Angle
(donvi:s,n=124).

Loai Nam gidi Ni gidi Chung

kh , < _ _ _ pl
opcan  x+sp n X +SD n X+SD n

Loail 1,26 +0,48 21 1,15+0,51 17 1,21 +0,49 38 0,4989

Loai II/1 1,05+041 17 098x046 14 1,02+043 31 0,6576
Loai I1/2 1,33+0,57 17 1,29x062 12 1,31+0,59 29 0,8588

Loai III 1,64+066 15 155+059 11 1,60+0,63 26 0,7228

p2 0,0238* 0,0746 0,0010%*** -

(p1: T-test, p2: One Way ANOVA so sdnh gitra cdc loai khdép can; *: p < 0,05; ***: p < 0,001)

Sw khac biét khdng c6 y nghia théng ké gitra nam va nir trong tirng nhém sai khop
can v&i p > 0,05; & nam gidi va khi xét chung cho ca hai gi¢i, DT-R loai III > loai 11/2
>loail>loaill/1 (p <0,05).
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Box-and-whisker style plot for OT, DT-L, DT-R, DT-P
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Biéu do6 1. Khoang dao dong gia tri thoi gian dong va mé khop.
OT 6n dinh va thip nhat & loai I va I1/1, trong khi cac gia tri DT (DT-L, DT-R, DT-P)
tang lén rd rét & loai I1/2 va cao nhit & loai 11, phdn 4nh mtrc A6 mat cin bang tiép

xtc khép can theo loai sai khéop can.

BAN LUAN

Mac du khéng ghi nhan su khac biét
theo gi¢i tinh nhung sw khac biét gitra 4
loai khép cédn lai c6 y nghia thdng ké,
phan anh anh hwdng ro rét cia hinh thai
khép cin 1én thoi gian tir tiép xtic dau
tién dén vi tri LMTD. O khép cin binh
thwong, OT ly twdng thwong dao dong tir
0,2 - 0,3s cho phép phan bé tiép xic dong
déu va han ché cac can tré cia diém tiép
xuc sdm. Nhom loai I trong nghién ctru
(0,26 £ 0,12s) phu hop véi khoang gia tri
nay nhwng loai IlI lai c6 OT kéo dai (0,36
+ 0,18s), twong dong v&i nhan dinh caa
Chutchalermpan va CS (2019) cho rang
sai léch loai III l1am ting thi gian dé tim
vi tri 6n dinh cia ham dwdi [4]. Két qua
nghién ctru cling phu hop véi bao cao
cua Alkayyal va CS (2020) [5] va Singh va
CS (2023) [9] cho thiy cac sai 1éch khép

can theo phan loai Angle thuomg kém
theo sw mit cAn bang tiép xtc lién ham
dan dén OT dai hon. Ngwoc lai, Angle loai
11/1 c6 OT ngan nhat do hwéng dan khép
cin tr rang cta trén dwa ham duéi
nhanh vao vi tri LMTD, phan anh dac
diém co xwong khép va huéng dan khép
cin riéng cua tirng loai sai 1éch, ciing cd
vai tro ctia OT nhw moét chi s6 chirc ndng
quan trong trong danh gia va diéu tri sai
l1éch khép can. DT-L, DT-R va DT-P déu
tang dan theo mic do sai léch khép can,
v&i xu hwdéng nhit quan: Loai I > 11/2 >
[ >1I/1 nhwng khong cé sy khac biét gitta
nam gi¢i va nit gi¢i. Cac gia tri DT trong
nhom Angle loai I ndam gan khoang ly
tuwdng dwoc Kerstein va CS (2014) mo ta
(< 1,0s) cho thdy kha niang tach khép
nhanh va dwong van déng twong doi hai
hoa [1]. Trong khi d§, nhom Angle loai III
va ll/2 déu c6 DT kéo dai, phtu hop véi
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cac nghién cttu ciia Chutchalermpan va
CS (2019) [4], Shivamurthy va CS (2018)
[3], Alhammadi va CS (2022) [8] cho
thdy mat hwéng dan rang nanh, sw can
tré clia twong quan trwdc - sau va dwong
truot 16i ciu khong 6n dinh giy tiang thoi
gian m& khép. Mirc dd DT ngan hon &
Angle loai I11/1 c6 thé do dd can chia lon
lam giam mrc d6 ti€p xtic sdm vung rang
trwdc, cho phép rang sau thoat khép
nhanh hon, twong déng véi nghién ctru
cua Alkayyal va CS (2020) [5], Saad va CS
(2020) [6], Singh va CS (2023) [9].
Nhitrng khac biét nay cling phu hop voi
nhan dinh cua Koval va CS (2021) [7],
Rashid va CS (2023) [10] cho rang DT
chiu anh hwéng manh béi moé hinh
hwéng dan phia trwéc, do ddc rang nanh
va su can bang lwc hai bén. Nhirng yéu td
dwoc Kerstein va CS (2014) mo ta la c6
tinh quyét dinh khd ndng tach khép
nhanh va giam tai cho rang sau [1]. Két
qua nghién ctru cua Ogawa va CS (2018)
[2] va Alkayyal va CS (2020) [5] cling
nhin manh DT kéo dai 1a diu hiéu cda
mAt cin bang luc, ting hoat dong co va
nguy co roi loan chirc nang khép thai
dwong ham dwdi. Biéu do6 1 cho thiy do
bién thién cua OT khong bién thién l6n
trong cung nhém sai léch khép can
nhuwng DT bién thién 16n hon OT dang
ké, diéu nay ly giai thoi gian tir thoi diém
cham khép dén LMTD cin s cin bang
va hai hoa nhiéu diém tiép xdc lién ham.
Sw bién thién & sai khép can loai 11/2 va
loai III 16n hon so véi loai I va loai 11/1
chirng té6 quy dao trwot va diém cham
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sém hodc can tré chuyén dong cia ham
dwéi gy kho khan khi dong khép dén vi
tri LMTD.

Bén canh cdc nguyén nhan do hinh
thai, sw khac biét chiu anh hwédng dang
ké tir cac yéu té chu quan bao gbm mirc
d6 hop tac ctia d6i twong khi tham kham,
kha nang kiém soat van dong ham dwdi,
tho6i quen nhai va mirc do lo au khi thuc
hién do thwc té. Mdc du nghién ctru da
chuin héa quy trinh va st dung gia tri
trung binh tir nhiéu lan do, sai s sinh
hoc c4 thé van c6 thé ton tai va can dwoc
can nhac khi dién giai két qua, nhat1a khi
so sanh giita cdc nhom sai khép can, dé
cling 1a mot trong nhitng han ché cta
nghién ctru. Pay la nghién ctru buéc dau
va chi thwc hién tai mét co s& dao tao
trén dia ban Thanh phd Ha Noi, do vay
tinh khai quat héa chwa cao nén can cé
nhitng nghién ctru da trung tAm, c& mau
1é6n hon dé mang lai nhirng két luan co
gia tri y nghia dang tin cay hon.

KET LUAN

Nghién ctru cho thay c6 sw khac biét
c6 y nghia thong ké vé OT va DT. Pay la
cac chi s6 c6 d6 nhay cao khi danh gia sw
on dinh va hai hoa ctia khép can, anh
hwdng dang ké dén sw 6n dinh chirc nang
hé thong nhai. Nén str dung chi s6 nay
khi danh gia mc do cai thién sau diéu tri
chinh nha hodc phuc hinh rang cé thay
d6i khép can trén ngudi bénh va su sai
khac theo khdép can. Pong thoi, nén st
dung cac chi s6 nay nhirng tiéu chi danh
gia trong tién lwong hiéu qua sau diéu tri.
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