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Khao sat tac dong ciia cung Ricketts va cung Burstone
lén rang cdi l&n thir nhat ham dwdi bén phai (rang 46)
trén mo hinh Typodont

Tran D6 Lam Vién
Trwong Bai hoc Quéc té Héng Bang

TOM TAT ‘
Muc tiéu nghién ciru: Nghién ciru nhdm khéo sdt mure dé di chuyén cda rdng sau ham duwdi (phdén luc tao
thanh khi kich hogt lyrc lam Itin nhém rdng trwdc) dudi tdc déng cla cung Ricketts va cung Burstone trén mau
ham typodont. Béi twong va phurong phdp nghién ctru: Hai logi cung lun (Ricketts va Burstone) durorc gén lén
14 méu ham typodont, chia déu thanh 2 nhém. Cdc réing sau (33 - 36 va 43 - 46) duoc cé dinh trong sdp chinh
nha, nhém réng trude (32 - 42) c6 dinh trong thach cao, déng vai tro Id nhém neo chdn. Sau khi kich hoat
cung dé'tao lwc lam lun réng trudc, méu dwoc ngdm trong nudc m dé lam mém sdép. Chuyén déng cua rdng
46 duwoc ghi lai bang hé théng mdy dnh tai 30 va 60 phut, sau d6 phdn tich bdng phdn mém AutoCAD 2017.
Cdc bién sé ghi nhén bao gém: Murc d6 di chuyén theo chiéu ding (trdi/lun), d6 nghiéng gén - xa va nghiéng
ngodi - trong cda truc réng 46. Két quad: O cé hai nhém, khi tao lwc Iam lin nhém réng trude, phén luc khién
réng 46 tréi, nghiéng xa va vao trong. Két luégn: Khéng ghi nhén sw khdc biét cé y nghia théng ké vé mire dé di

chuyén cta réing 46 theo cdc chiéu dirng, gén - xa va ngodi - trong gila hai nhém cung.

Tirkhoa: cung lun, cung Burstone, cung Ricketts, typodont, thdn ring 46

1. DAT VAN DE

Can sau 13 mot tinh trang sai khdp cdn phé bién & tré
em cling nhu ngudi trudng thanh, va né cling la moét
trong nhi¥ng loai hinh sai khdp can khé diéu tri[1, 2].
DE diéu tri can sau cd nhiéu cach khac nhau nhu: lam
lin rang trwdc, lam troi rang sau (hodc két hop ca
hai), tdng d6 nghiéng ngoai trong clia rang ctra ham
trén, hodc phau thuat chinh hinh [3 - 5]. Tuy nhién,
tirng phuong phap déu cé nhirtng mat han ché nhat
dinh, vi du: Viéc Iam tréi rang sau thudng lam tang
chiéu cao cla tdng mat dudi, vén la mot diéu bat loi
trong trwong hop xuwong ham dudi tang trwdng theo
hudng md hay viéc lam tang do nghiéng ngoai trong
cla rang clra trén lam tang d6 nhé cia mé mém, ...
[5, 7]. Do dé viéc lam ldn rang clra mang dén mot
huéng ti€p can khic nhung hiéu qua trong viéc diéu
tri can sau. C6 nhiéu cach lam 1Un ring clra nhu st
dung minivis chinh nha cdm & mat ngoai xuong &
rang lam l4n rang clra, s&r dung headgear, cung lun,
... Trong s6 d¢, st dung cung lun 1a mét trong nhirng
loai hinh diéu tri cdn sdu khong xam 1an nhung cé
thé mang dén hiéu qua nhat dinh [3, 5]. Tuy nhién, &
Viét Nam hién tai chua cé nhiéu nghién clru vé tac
ddng cda cung lun trong viéc lam lan rang trudc.
Mat khac, ban than cac loai cung lin khac nhau,
ngoai tac dung chinh 1am 1Un ring trudc dé diéu tri
can sau, moi loai (tuy thiét k& va chat lidu) lai cd
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nhitng tdc dung phu nhat dinh, anh hudng khéng chi
dén nhdm rang clra ma con ca cac rang sau. Mot s6
loai cung ltin d3 duwoc st dung phé bién nhu cung
Ricketts, cung Burstone, cung Reverse, cung ba
doan, cung lun Connecticut, ... [8]. Tuy nhién hiéu
qua lam lan rang trudec, cling nhu tac dong phu lén
rang sau cua cac loai cung lin c6 khac nhau hay
khong thi van chura cé nhiéu nghién ciru chitng minh
rd. Vivay trong nghién clru nay, hai loai cung lun bao
gdm cung Ricketts va cung Burstone sé dugc dung
dé so sanh véi nhau trén mé hinh typodont nham
danh gid sy khac biét vé tac déng phu cta cung lin
Ién nhdm rang sau.

2.0 TUONG VA PHUONG PHAP NGHIEN CU'U
2.1.Thiétké nghién ctru
Invitro.

2.2.M4u nghién ciru

14 mau ham typodont duoc chia thanh 2 nhém,
nhém 1 (7 miu, cung Ricketts), nhém 2 (7 mau,
cung Burstone).

2.3.Tiéuchudn chon mau

14 mAau ham c6 sai khép cén giéng nhau, cin sau
V@i rang clra ham dudi tréi va khdng chen chic, céc
rang sau ham duwdi déu dan.
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2.4. Tiéu chuan danh gia
Bang 1. Cac bién s6 dung trong nghién ctru

STT Bién s& Pon vi do Pinh nghia
SO(*) (Sagittal movement of occlusal surface) =
1 SO:1-SOo Milimét | Mic d6 di chuyén theo chiéu
* SOo: Trwdc di chuyén (mm) trudc sau cla rang 46
+ SO1: Sau di chuyén
SI(*) (Sagittal inclination change) = Sl; - SI .
(*) (Sagittal inclination change) = Sl; - Slo o | Mirc d6 thay d8i d6 nghieng
2 * Slo: Trudc di chuyén b6 (Y) 2 xa ciia rine 46
* Sly: Sau di chuyén € B
VO(**) (Vertical movement of the occlusal
3 surface) =VO0; - VOq Milimét Mrc dd di chuyén theo chiéu
* VOo: Truwdc di chuyén (mm) ding clia rang 46
* VO1: Sau di chuyén
FI(***) (Frontal inclination change) = Fl; - FI .
=0 inclination change) = Fl1 - Fl o | Mirc @6 thay d8i d6 nghiéng
4 * Flo: Truwdc di chuyén Do (9) .. )
. ° ngoai trong rang 46
* Fl1: Sau di chuyén

(*) Qui wdc theo chiéu gén xa, thdn rdng nghiéng vé phia xa mang ddu (+), nguoc lai thén ridng nghiéng gén

mang déu (-).

(**) Qui wdrc theo chiéu dirng, thdn réng di chuyén vé phia mdt nhai (réng tréi) bién sé mang ddu (+), thén
réng di chuyén vé phia chdp (rdng Itin) bién sé mang déu (-).
(***) Qui worc theo chiéu ngodi trong, thdn réing nghiéng trong mang déu (+), nghiéng vé phia ngodi mang déu (-).

2.5.Quy trinh nghién ctru

- Chuan bi mau ham: Mau ham dudi typodont mo
phéng dang rang cdn sau véi ring clra ham dudi
tréi va khdng chen chuc, rdng sau ham dudi
twong d6i déu (co ké hoach nhé riang 34, ring 44).
Dé danh gia mirc d6 di chuyén cla ring 46 dudi
tadc déng cua cdac loai cung lin, nhdm rang trudc
tlr rang 33 dén rang 43 duoc ¢d dinh trong thach
cao (nhédm rang neo chan), nhédm rang con lai
(R35-37,45-47) cd dinh trong sap. Riéng & rang
46, dung mii khoan tao mét ranh di ti gitra mat
nhai than rang. Sau d6 dung keo c6 dinh mét
doan day thép khong ri (Stainless Steel-SS) 0.020
inch vao ranh nay. Poan day nay tuvong trung cho
truc doc cla rdng 46 va sé 1a tiéu chuan tham
chiéu cho viéc do dac két qua. Gan khau, gan mac
caivao cdcringtheotiéuchuan (Hinh 3).

- Gan cung Ricketts va cung Burstone vao mau ham
da chuan bi, kich hoat cung tao lyc lam lGn nhém
rang trwdc (Hinh 4).

Cung Ricketts (Hinh 1 va Hinh 2a) duoc sir dung la
day hop kim Chrome-Cobalt (Blue Elgiloy) tiét dién
chir nhat 0.017 x 0.025”. Doan phia sau cta cung
(A) dat vao dng phu cla khau R6, doan phia trudc
(E) cd dinh trong khe mac cai cac ring clra, va khoa
dubi phia sau 6ng phu trén R6 (Hinh 1). Bén canh
do, day cung thép khong gi (Stainless Steel-SS)
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0.017 x 0.025” dugc dit vao 6ng chinh va gan qua
cac khe mac cai tir R5 dén R7 hai bén, tao thanh
don vi neo chan. Cung Ricketts duogc kich hoat
bang cach tao mot khac trwdc doan divao 6ng phu
(A) khodng 5 mm, nham tao lyc ltn do dwoc trén
mdi rang trudc khoang 15 gram.

Hinh 1. Cung Ricketts [9]

Cung Burstone (Hinh 2b) lam tir ddy TMA tiét dién
0.017 x 0.025”, phia sau d3t vao 6ng phu trén khau
R6, phan than cung di ngang ngoai rang cdi nho va
rang nanh (khéng qua rinh mac cai) d&n nhém
rang clra. Tai ddy, ddy cung nén Stainless Steel
0.017 x 0.025” ¢& dinh thu ddng céc rang trudc,
con cung Burstone dugc budc vao cdnh mac cai dé
tao lyc lun, dat khoang 15 gram trén moi rang clra
ham dudi. Phia sau, cac rang tir R5 dén R7 hai bén
dwoc noi bang day cung Stainless Steel cung kich
thudc nam thu dong, hinh thanh don vineo chan.
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Hinh 2. Cung Ricketts (a) va Cung Burstone (b) [10]

Ca hai loai cung déu dugc thiét ké dé tao lyc lun
nhe, én dinh, phu hop yéu cau sinh co hoc. Cung
Ricketts (Blue Elgiloy) c6 wu diém dan hdi cao, duy
tri lwc lau dai va phu hgp lam lGn d6ng déu nhém
rang truwdc. Nguoc lai, cung Burstone (TMA) nho
budc vao canh mac cai cho phép diéu chinh luclinh
hoat, han ché tac ddng1én don vi neo chan. Viéc so
sanh hai thiét k& dién hinh nay gitp danh gia hiéu
qua kiém sodt luc va lya chon phwong phép lun
rang t6i wu trong |lam sang, déng thoi danh gia su
khéc biét vé lyctac dénglén rang cbi(rang 46) - noi
déngvaitro neochan.

- Di chuyén rang trong nudc 4m: Nhing ham dudi
typodont & hai nhém vao nwdc 4m 42°C, ghinhan
két qua tai thoi diém 30 phat, 60 phut sau khi
ngam (theo hwéng dan clia nha san xuat).

- Do dac s6 liéu: Chudn héa may chup anh: sy di
chuyén rang dwoc ghilai bang dnh chup. Mday anh
va typodont dugc ¢6 dinh trén ban gb qua 1 vit

sao cho khodng cach tr mdy d&n mau ham
typodont va kich thuéc mbi phong anh 1a nhu
nhau qua mdi l3n chup. Ong kinh mé& & tiéu cy 20,
tdc dd mantrap 1/20, d6 nhay sang 200.

M®i Ian kich hoat mét cung lin, anh dwoc chup lai
trudc khi ngdm hé théng vao nwdc am, tai thoi
diém 30 va 60 phat, hai tAm anh sau d6 dwoc chup
dé ghi nhan su thay déi cla rang 46 theo chiéu
dirng, chiéu trudce sau va chiéu ngoai trong. Tat c3
cac hinh anh chup dugc phan tich bang phan mém
AutoCAD 2017 dé thu thap cac théng sé can thiét.
Quy trinh do dac dwocthychién nhu sau:

- Do khodng cach (don vi milimét): Mbi hinh anh
dwoc chudn hda bang cach kém theo thuwdc do cé
vach chia milimét (Hinh 3B). Trong AutoCAD, thuc
hién budc hiéu chinhty 1é (scale calibration) bang
cach gan gid tri thuc té cho doan thwdc trén dnh.
Nho d6, phan mém cé thé chuyén d6i chinh xac
khodng cach trong anh thanh gia trj thyc té theo
don vi milimét, giup do dac cac khoang cach khac
trong cung moét dnh mot cach chinh xac.

-Po goc (don vi do (°)): St dung cong cu do gdc cd san
clia phan mém AutoCAD dé xac dinh géc tao thanh
bdi hai duwong thang dai dién cho cac mdc gidi phau
can nghién clru. Viéc do gdc nay déc 1ap véi bude
hiéu chinh ty |&, vi phan mém tinh todn géc dwa trén
quan hé hinh hoc gitta cac dudng thang.

2.7.Phantichthéngké

S& dung phan mém théng ké SPSS 20.0 dé€ phan
tich théng ké. Xac dinh kiéu phan phdi sé liéu bang
test Shapiro Wilk. S&r dung test Mann-Whitney U va
T-test dé€ phan tich thong ké (test Mann-Whitney U
duoc dung khi sé liéu phan phéi khéng chuan). Gid
tri p<0.05 duwocxem lacdy nghiathéngké.

Hinh 3. Rang (A) vd mau ham (B) sau khi chuan bj xong

Hinh 4. Cung Ricketts (A) va cung Burstone (B) khi gan trén mau ham

Hong Bang International University Journal of Science

ISSN: 2615 - 9686



Tap chi Khoa hoc Triwérng Dai hoc Quéc té Hong Bang - S& 37 - 9/2025: 47-52

3.KETQUA
3.1. Mtrc do di chuyén clia ring c6i I&n thir nhat trén mat phang dirng doc (mirc do di chuyén clia R46
theo chiéu trwd'c sau va theo chiéu dirng)

Hinh 5. Do murc d6 dich chuyén theo chiéu trudc sau

3.1.1. Mre dé6 di chuyén cua réng 46 theo chiéu

trwécsau SO =S0,-S0,, SI=SI,-5Sl,

K&t qud trong bang 2 cho thdy trung binh dé
nghiéng cla rang gan xa rang 46 co gia tri > 0,
khdng cé su khdc biét cé y nghia thong ké giira cac
nhém (p > 0.05) tai céc thoi diém 30 va 60 phut.

Bang 2. Mrc d6 di chuyén rang 46 theo chiéu trwdc sau

Diéu nay cho thay, khi kich hoat cung Ricketts va
cung Burstone dé lam |Gn nhédm rang trudc, phan
lvc tao thanh lam than rang 46 c6 xu hudng
nghiéng vé phia xa, déng thdi khdng cé su khac
biét cé y nghia thdng ké vé mirc d6 nghiéng xa cla
rang 46 & ca hainhdm cung.

, 30 phut 60 phut
Nhom SO (mm) | s19) 50 (mm) s19)
Trung vi Trung binh Trung vi
(khoang t& phan vi) (d6 léch chuan) (khodng t& phan vi)
Ricketts 0.54 (0.51) 1.27 (1.88) 0.64 (+0.28) 1.85 (1.88)
Burstone 0.25 (0.19) 0.47 (0.71) 0.37 (£ 0.20) 0.91 (0.62)
p 0.179 (*) 0.142 (*) 0.063 (**) 0.142 (*)

(*) Kiém dinh Mann-Whitney U
(**) Kiém dinh T-test

3.1.2. Mtre d6 di chuyén ctia R46 theo chiéu ding

VO =V0,- Vo,

Khoéng ghi nhan su khac biét cé y nghia théng ké vé

Bang 3. Mrc d6 di chuyén rang 46 theo chiéu ding

murc d6 di chuyén theo chiéu dirng ciia mat nhai rang

46 gitta cAc nhdm cung (p > 0.05), cu thé rang 46 troi

khi kich hoat cung Ricketts va cung Burstone (Bang 3).

, 30 phat 60 phut
Nhom VO (mm) VO (mm)
Trung vi (khodng t&r phan vi) Trung vi (khodng t&r phan vi)
Ricketts 0.24 (0.56) 0.31(0.54)
Burstone 0.13(0.23) 0.20(0.22)
p 0.250 (*) 0.110 (*)

(*) Kiém dinh Mann-Whitney U

3.2. Mirc d di chuyén clia ring c6i I thir nhat trén mét phang dirng ngang (theo chiéu ngoai trong) FI = FI,- I,

Hinh 6. Do do nghiéng ngoai trong clia rang 46
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Duditac ddongcla hailoai cungRicketts va cung
Burstone, phan luc tao thanh & rang sau lam
trucctarang46coxuhudngnghiéngvaotrong.

Bang 4. D6 nghiéng ngoai trong than rang 46

Mirc d6 nghiéng trong cla truc rang 46 & hai
nhom cung khdc biét khéng cd y nghiathéng ké
(Bang4).

30 phuat 60 phut
Nhém FI (9) FI (9)
Trung vi (khoang tr phan vi) Trung binh (dd léch chuan)
Ricketts 0.05 (0.70) 0.58(+ 0.64)
Burstone 0.20 (0.73) 0.51(x 0.48)
p 0.338 (*) 0.823 (**)

(*) Kiém dinh Mann-Whitney U
(**) Kiém dinh T-test

4.BAN LUAN

Khi kich hoat cung Itin dé Iam Iin réng ctra, phan luc
sinh ra cé xu hudng 1am than rang cdi Ién thir nhat
(ring 46) nghiéng xa, diéu nay duoc thé hién trong
cac két qua & Bang 2. Cu thé, vdi hai loai cung bao
gdm cung Ricketts va cung Burstone, khoang cach tir
truc thang dirng (thwdc tham chiéu theo chiéu
dirng) dén diém khao sat trén mat nhai (giao diém
gitta ranh ngoai clia mat nhai rang 46 vai duwong nhai
ngoai) tang dan, ddng thoi gdc tao bdi truc rang va
truc thang dirng gidm. Bén canh d6, phan luc con gy
hién tuong tréi than rang cdi ldn th nhat ham dudi
theo chiéu dirng, duoc thé hién qua viéc khoang
cach tir diém khao sat trén mat nhai ring 46 dén truc
ngang giam sau khi cac loai cung duoc kich hoat
(Bang 3). Tir cac két qua trén, cd thé két luan rang tac
dung phu ctia cac loai cung Ricketts, cung Burstone la
gy troi va nghiéng xa nhém rang sau [6, 11].

Theo co'sinh hoc clia cac loai cung Iin, tac dung phu
cua tat ca cac loai cung duoc sir dung trong nghién
ctru 13 tao phan luc gdy tréi nhdm rang sau [11]. Néu
diéu nay xay ra trén 1am sang, s& dan dén ting chiéu
cao tang mit dudi, xoay mat phang nhai va mat
phang ham dudi xoay xudng dudi va ra sau, dic biét
& nhitng bénh nhan cé tuwong quan xuong loai Il [7].
Hién twong troi ring sau cé thé dugc han ché bang
cach tang s6 lvgng rang neo chan vung rang sau, lién
két cac rang sau thanh mot khdi vai day chit nhat 16n
d&t gan mac cai va khau, va/hodc st dung headgear
kéo cao (ddi véi ham trén) hodc kéo c6 (d6i véi ham
duwdi) [12, 13]. Cac tdng quan hé théng va phan tich
téng hop (meta-analysis) gan day ciling cho thay két
quad tuong tu: Cac ky thuat lun rang trudce truyén
théng, bao gdm cung Ricketts va cung lun
Connecticut (Connecticut Intrusion Arch - CTA,
Burstone), ngoai tac dung gay troi ring, con dan dén
s nghiéng xa ctia nhém rang sau. DU murc dé cla
cac tac dung phu nay cé thé khic nhau gilta cac
nghién cru, xu hudng chung van cho thay khé tranh

Hong Bang International University Journal of Science

khoi khi dung cung day truyén théng [14]. Trong khi
dd, mot s6 nghién ctru so sdnh cho thay khi dp dung
phuong phép 1Un ring trwdc bang minivis, cac tac
dung phu lIén nhém rang sau thuong it hon, nho co
ché& kiém soat lyc tryc tiép va giam phu thudc vao hé
th&ng day cung. Tuy nhién, mdi phuong phap van cé
uwu nhugc diém riéng va can duoc lya chon phiu hop
véitirng tinh hudng 1dm sang cu thé [10, 14].

Vé mét co'sinh hoc trong chinh nha, khi lyc lun dugrc
ap dung |én nhém rang clra, nhdm rang sau sé chiu
tac déng phan luc gay troi rang va dong thoi tao ra
moment. Néu chi cd rang cdi l&n thir nhat duoc lién
két v&i cung qua 6ng trén khau, s& dan dén tac dung
phu 1a than ring cdi I&n nghiéng xa va xoay vao
trong. Diéu nay dugc thé hién trong Bang 2 va 4.
Mé&t neo chdn trong qua trinh lam lUn rang trudc
chd yéu do moment gy ra hon la do Iy, vi trén 1am
sang lyc nhai ¢é xu hudng can bang véi lyc gay troi
rang. Trén mat phang dirng doc, moment cia nhém
rang sau duwoc sinh ra bdi do dai cda canh tay don,
tire 1a khodng céch tir rang clra dén tdm can cua
rang c6i I&n hodc tdm can clda cd nhdm rang sau.
Khodng céch tir diém dat lwc dén tdm can cla nhém
rang sau cang I&n thi moment cang Ién, kéo theo
hién twgng nghiéng rang sau cang ro rét [11].

Tém lai, viéc Iwa chon cung 1Un can dugc can nhac
ky ludng trén tirng trudng hop 1am sang cu thé,
nham dat dwoc hiéu qua [am 1dn rdng clra mong
muén, dong thoi kiém soat tét cactdc dung phu lén
nhém rang sau.

5. KET LUAN

Khi str dung cung Ricketts, cung Burstone nham lam
lin réng ctra, & hai nhdm cung déu tao ra phan lyc
anh hudng dén nhdm ring sau, cu thé, than rang coi
I&n thi nhat (rdng 46) nghiéng xa, nghiéng vao trong
va troi.

Mtrc d6 dich chuyén clta rang 46 dudi tdc dong cla
cdc nhdm cung khac biét khéng cé y nghia théng ké.
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Evaluation of the effects of Ricketts and Burstone
archwires on the right mandibular first molar (tooth 46)

using a Typodont model

ABSTRACT

Tran Do Lam Vien

Objectives: The purpose of this study was to investigate how the molars move under the influence of reactive
forces generated during the activation of two types of intrusion archwires, on a typodont simulator. Materials and
method: A typodont system with deep overbite malocclusion was simulated. Two groups were used, group 1 (N =
7, Ricketts arch), group 2 (N = 7, Burstone arch). Photographs were taken before and subsequently 30 and 60
minutes after activation. Measurements were made using Autodesk AutoCAD software 2017. Mann-Whitney U
test and T - test (p < 0.05) were used. Results: The results showed that in both groups, the crown of first molar
extruded, tipped distally and inclined lingually. Conclusion: Generally, the rate of vertical movement of the first
molar was similar in both groups. At the same time, the comparison revealed no statistically significant differences
in the extent of tooth 46 movement in the buccal and mesiodistal directions between the two groups (p > 0.05).
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