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Abstract: Background: Accurate determination of sagittal condylar inclination (SCI) and Bennett
angle (BA) on a semi-adjustable articulator plays a crucial role in ensuring prosthodontic stability
and occlusal harmony. However, quantitative data regarding the repeatability and reproducibility of
this manual adjustment protocol in Vietnam remain limited. Objective: To evaluate the repeatability
and reproducibility of measuring SCI and BA angles using interocclusal records on a semi-
adjustable articulator. Materials and Methods: An experimental study was conducted on 35 healthy
volunteers (17 males, 18 females; aged 19—39 years) with normal physiological masticatory systems.
Plaster cast models were mounted on a LabMate S00SH articulator utilizing facebow transfers and
combination bite registration materials—O-bite (addition silicone) and Luxabite (bis-acryl resin).
Two independent examiners measured bilateral SCI and BA angles in 3 independent repetitions,
spaced 48 hours apart. Results: The mean left SCI angle (33.07° = 11.97°) was significantly higher
than the right SCI angle (26.99° £ 11.97°) with p = 0.002; bilateral Bennett angles showed no
statistically significant difference (Left: 15.73° + 7.50°; Right: 15.10° + 7.38°; p = 0.708). Intra-
examiner repeatability demonstrated high consistency with ICC > 0.988 across all angles. Inter-
examiner reproducibility achieved excellent agreement with ICC > 0.982 (95% CI: 0.966—0.996).
Bland-Altman analysis revealed minimal mean bias between examiners (ranging from -0.69° to
0.21°) with narrow 95% limits of agreement. Conclusion: Condylar guidance angle measurement
using a semi-adjustable articulator combined with O-bite and Luxabite registration materials
exhibits excellent repeatability and reproducibility. The high individual variation and asymmetry of
the SCI angle underscore the clinical necessity of recording patient-specific eccentric bite
registrations rather than relying on default average parameters like 30°.

Keywords: Sagittal Condylar Inclination (SCI), Bennett Angle, Semi-adjustable Articulator,
Repeatability, Reproducibility.
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Do lap lai va d¢ tai 1ap cua phuong phap do goc huong dan 16i
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cau bang gia khép ban diéu chinh

Tran Thanh Binh, Nguyén Thu Tra, Trinh Khanh Linh,
Pham Thi Thanh Binh, V3 Truong Nhu Ngoc”

Truong Pai hoc Y Ha Néi, 1 Tén That Ting, Ha Ngi, Viét Nam

Nhan ngdy 8 thang 6 nam 2026
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Tém tit: it van dé: Viéc xac dinh chinh xac do doc 101 cau (SCI) va goc Bennett (BA) trén gia
khép ban diéu chinh déng vai trd quan trong d6i véi tinh 6n dinh va sy hai hoa khop cén ciia phuc
hinh. Tuy nhién, dit liéu dinh Iwong vé d6 lap lai va d6 tai 1ap cua quy trinh cai dat thi cong nay tai
Viét Nam con han ché. Muc tiéu: Panh gia d¢ lap lai va do tai lap cua phuong phap do goc SCI va
BA bang diu can lién ham trén gia khdp ban diéu chinh. Ddi tugng va phuong phap nghién ciru:
Nghién ctru thuc nghiém dugc tién hanh trén 35 tinh nguyén vién (17 nam, 18 nit; do tudi 19-39)
¢6 hé thong nhai sinh 1y binh thuong. Miu ham thach cao dwoc 1én gia khop LabMate 500SH bang
du cung mit va khoa can phdi hop O-bite (silicone) va Luxabite (nhwa Bis-acryl). Hai nghién ciru
vién doc lap tién hanh do goc SCI va BA 6 ca hai bén, lap lai 3 lan doc 1ap, mbi 1an cach nhau 48
gid. Két qua: Gia tri trung binh goc SCI bén Trai (33,07° + 11,97°) cao hon dang ké so v6i bén Phai
(26,99° + 11,97°) véi p = 0,002; goc Bennett hai bén khong co sy khac biét co y nghia thng ké
(Trai: 15,73° +7,50°; Phai: 15,10° £ 7,38°; p=0,708). D9 lap lai ndi nguoi do dat mirc cao véi ICC
> 0,988 ¢ tat ca cac goc. Do tai lap giira hai nguoi do dat mirc twong hop rit cao voi ICC > 0,982
(95% CI: 0,966-0,996). Phan tich Bland-Altman ghi nhin d6 léch trung binh giira hai nguoi do rat
nho (dao dong tir -0,69° dén 0,21°) véi dai gii han dong thudn 95% hep. Két luan: Phuong phéap do
goc hudng dan 1i cau bang gia khdp ban diéu chinh két hop khoa can phdi hop O-bite va Luxabite
c6 do lap lai va do tai lap xuat sic. Goc SCI ¢6 tinh céa thé hoa va bat doi Xung cao, khéng dinh tim
quan trong ctia viéc ghi ddu can van dong riéng biét cho timg bénh nhan thay vi ap dung tham s
miéc dinh 30°.

Tir khéa: DO dbe 16i cau (SCI), Goc Bennett, Gia khép ban didu chinh, D6 lap lai, Do tai lap.

1. Mé dau

Trong linh vuc Phuc hinh Rang Ham Mat,
mot trong nhitng muc tiéu cua nha 1am sang la
khoi phuc chtrc ning dn nhai va thim my cua
bénh nhan sao cho hai hoa véi hé thong co - khép
Thai duong ham (TDH) [1]. Dé dat duoc muc
tiéu nay, quy trinh ghi dau va chuyén ddi cac
thong s6 hinh thai hoc chirc ning tir miéng bénh
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nhan 1én céc thiét bi mo phong la mét bude ky
thuat quan trong. Hai thong s lién quan mat thlet
t6i viéc chi phoi quy dao di chuyén cua 18i cau
bén trong hdm khop trong cac van dong dua ham
ra trudc va sang hai bén 1a do ddc 16i cau (SCI)
va goc Bennett (BA) [2, 3]. Vé mit 1y thuyét,
viéc xac dinh khong chinh xac hai chi s6 nay co
thé tao ra su bat twong thich gilra mat nhai cia
rang phuc hinh va khép can phu hop voi quy dao
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van dong thuc té cua ham duéi cling nhu 16i cau.
Trén 1am sang, nhiing sai s6t nay néu tich liy lai
c6 thé dan dén cac diém cham sém, can tré khép
cén & cac tu thé chirc ning, gy qua tai luc nhai
cuc by va lam tang nguy co xut hién céc triéu
chimg ctia loan ning hé thong nhai sau diéu tri [3].

Hién nay, cac phuong phap xéac dinh thong
s6 van dong 16i cau kha phong phu. Céc ky thuét
chan doan hinh anh nhu cit 16p vi tinh chum tia
hinh no6n (CBCT), phim X quang toan canh
Panorama hay X quang so nghleng glup ich rat
nhiéu trong vi€c quan sat chi tiét cau trac g1a1
phau xuong ciia khép TDH. Tuy nhién, mot s6
nghién ctru thyc nghiém ghi nhan ring cac thong
s6 do dac trén phim thuong c6 xu huéng cao hon
so voi gia tri chitc nang do dugc trén gia khop
[4-7]. Diéu nay duoc 1y giai 1a do hinh anh X
quang chua phan 4nh duoc su tham gia va bién
dang dan hdi cua cac mé mém nhu dia dém, hé
thong day ching va bao khop trong quéd trinh
ham dudi dich chuyen chirc nang [8]. O mot khia
canh khéc, cac hé thong 15i ciu dd k¥ thuat sé va
gia khop dién tir dugc danh gia cao nho kha nang
ghi lai van dong theo thoi gian thuc véi d6 chinh
xéc cao [9-11]. Du vay, tai diéu kién thuc té cua
da sb cac Phong kham va Bénh vién tai Viét Nam
hién nay, viéc trién khai ing dung cac thiét bi
nay con gip nhiéu rao can do chi phi dau tu 16n,
quy trinh van hanh twong ddi phirc tap va doi hoi
thoi gian huan luyén chuyén sau cho ca bac si lan
k¥ thuéat vién.

Chinh vi vay, cac dong gia khdp co hoc van
1a cong cu chii dao trong quy trinh ché tac phuc
hinh tai cac labo. Trong do, cac loai gia khop
khong diéu chinh thuong sir dung cac hang sO c0
dinh cho moi bénh nhén, nhu d6 ddc 1i cau duoc
dat & muc 30 d6 [12]. Viéc ap dung mot thong
s6 chung nhu vay d6i khi chua phan dnh duoc sy
da dang vé mit giai phiu cua timg c4 thé. Pé cai
thién nhuoc diém nay, gia khép ban diéu chinh
duoc sir dung rong rai nhu mot gidi phap phu
hop, can bang duoc tinh chinh xac va tinh thyc
tién 1am sang. Nho thiét ké mo phong tuong dbi
cau trac giai phau tu nhién, véi thanh phan 16i
cau nam & canh dudi va hop 16i ciu nam ¢ canh
trén, gia khop ban diéu chinh giup duy tri mbi
tuong quan khong doi giita truc 16i ciu va mit

phang nhai & cic d0 m& ham va di chuyén khac
nhau, tir d6 giup quy trinh mé phong van dong tro
nén truc quan va phu hop vé mét sinh 1y hon [13].

Tuy nhién, hiéu qua lam viéc cua gia khop
ban diéu chinh vin phuy thudc nhiéu vao do chinh
xac cla qua trinh ghi dau khop cin bﬁng vat liéu,
sap hodc silicon, cling nhu thao tac tinh chinh co
hoc tha cong clia nguoi van hanh [14-16]. Mot
yéu té k¥ thuat can duoc quan tdm 1a do chinh
xéc 13p lai cua cac thong sé khi thiét 1ap trén thiét
bi. Thue té, hop 1i cau cua gia khép ban diéu
chinh thuong cu tao béi cac ranh trugt tuyén
tinh phang, trong khi hdm khop giai phau cua
con ngudi lai c6 bé mit cong phuc tap. Cac
nghién ctru hinh hoc khép can chi rarang, mot
sai léch giam khoang 9 d6 cua chi s6 SCI trén gia
khép o6 thé dan dén giam 5,5 d6 géc nghiéng
huéng dan cia ring sau, twong duong véi
khoang 1éch khdp cén 1én dén 0,2 mm trén 1am
sang [3, 17]. Khoang chénh 1éch nay cé nguy co
lam giam di tinh én dinh va do bén viing cia
phuc hinh rang ham 16n. Bén canh d6, mdt $6
nghién citu ciing ghi nhan su bién thién cia cac
chi sb nay gitra cac 1an ldy ddu va cai dat khac
nhau trén cung mot ddi tugng [18, 19], datra yéu
cau phai khao sat k§ hon vé& d6 6n dinh cua quy
trinh thiét 1ap thu cong.

Tai Viét Nam, gia khop ban diéu chinh 1a
mot cong cu duoc ap dung phé bién trong
chuong trinh Pao tao Pai hoc, sau Pai hoc va
duoc trang bi tai cadc Bénh vién chuyén khoa. Du
vdy, cac nghién ctru thyc nghiém nham danh gia
d% 6n dinh co hoc va d6 chinh xac 1ap lai ctia cac
thong s6 SCI va BA khi thiét 1ap trén hé thdng
gia khop ban diéu chinh van con tuong d6i han
ché, cac nghién ctru chu yéu tap trung vao mo ta
lam sang hodc bao céo ca bénh [20], chua co
nghién ctru dinh lwong vé d6 chinh xéc ciia cong
cu nay. Viéc thiéu Véng cac dir liéu thuc nghiém
cu thé co thé dan dén chua danh gia dugc hét
nhitng sai s tich lily c6 thé xay ra trong quy trinh
thuc hanh hing ngay.

Xuét phat tir nhitng 1y do trén, chung toi thuc
hién nghién ctru "D¢ ldp lai va do tai 1ap cua
phuong phap do goc hudng din 16i ciu bang gia
khdp ban diéu chinh" nham danh gia do lap lai
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va d0 tai 1ap cua phuong phap, tr d6 xac dinh
tinh tin cay cia cac phép do.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Nghién ctru duoc thuc hién trén cic mau
silicon ghi d4u khép cén tu thé 1éch tdm (van
dong dwa ham ra trude va sang bén), duoc tién
hanh 14y trén cac tinh nguyén vién dap ung day
du céc tiéu chudn lua chon va loai trr duéi day,
sau d6 duoc chuyén giao dé tién hanh cac
phép do thyc nghiém trén hé thong gia khép ban
diéu chinh.

2.1.1. Tiéu chudn lya chon

Cac tinh nguyén vién duoc lya chon tham gia
vao nghién ctru phai dam bao cac diéu kién
nghiém ngit vé hé thong nhai sinh 1y binh
thuong: i) DO tudi trudng thanh, bd ring vinh
vien dd moc hoan thi¢n (khong tinh rang ham 16n
thir ba); ii) Khép cin Angle hang I, c6 m01 tuong
quan rang cura va rang nanh huéng dan én dinh
(40 can trum va can chia trong gi6i han sinh ly
tr 2-4 mm); iii) So lwong ring trén cung ham day
du hodc khong mat qua 1 rang (trir ring ham 16n
thir ba), khong c6 khoang mat ring lam gian
doan cung ring va khong cd rang léch lac
nghiém trong anh huéng dén mit phang cin; va
iv) Hé théng co ham va khop TDH hoat dong
binh thuong: bién d6 ha ham tg do > 40mm,
dudng dong md ham thang, khong léch lac.

2.1.2. Tiéu chudn logi trir

Nham loai bé cac yéu t6 nhiu co thé anh
hudng dén quy dao van dong chirc nang tu nhién
cua 10i ciu, cac truong hop sau s€ bi loai tru: 1)
C6 tién str hodc hién tai dang biéu hién cac dau
hi€u cua loan nang h¢ théng nhai (TMD) nhu:
tiéng kéu khép (tiéng luc cuc, tiéng lao xao0), dau
khop TDH hoéc dau hé co nhai khi vén dong; ii)
Co rang stt mé 16n, rang lung lay do bénh ly nha
chu, hodc cac phuc hinh dién rong (cdu ring,
ham gia thao lap) lam thay d6i huéng dan khép
can ty nhién; iii) Pang trong qua trinh diéu tri
chinh nha hodc méi hoan thanh diéu tri chinh nha
dudi 6 thang ;iv) C6 tién sir chan thuong ving

ham mit, phau thuat xuong ham hoic phau thuat
lién quan dén khép TDH; va v) Mic cac bénh 1y
toan than anh huong dén hé thdng co-xuong-
khép (nhu viém khép dang thip) hodc khong co
kha nang hop tac thuc hién cac van dong dua
ham theo yéu cau cia quy trinh 1m sang.

2.2. Phurong phadp nghién ciru
2.2.1. Thiét ké nghién ciru
Nghién ctru thyc nghiém.

2.2.2. C& mdu va phwong phdp chon mau

C& mau cho nghién ctru duge tinh theo cong
thuce sau:

(Z1-0ppt 21 5) - SDY
AL

n=

Trong do:

n: C& mau (téng sb dbi twong can diéu tra);

a: Mirc y nghia thong ké.

Z1-0/2 véi0=0,05taco Z1-0/2 =1,96

1 - B: Cong suét thong ké.

Z1-Bvoil-B=0,8tacoZ1-p=0,84

SDdiff: do léch chuén cua sy khéc biét.

Dua theo nghién ctru ctia Diego et al., (2021)
[20], SD ciia goc 1a khoang 10.5 d6. Sai sb khac
biét gitra hai 1an do thudng nho hon nhiéu, gia
dinh SDdiff bang 5 do.

A: Su khac biét t6i thiéu co ¥ nghia 1am sang.

Theo Fahad et al., (2015) [22], 100% cac
phép do 13p lai trén gia khép déu nam trong bién
d6 sai s6 < 4 d0, gia dinh A = 3.

Tir cong thirc tinh, ¢& mau tdi thiéu cho
nghién ctru 14 22. Ching t6i lay du phong 10%
so v&i mau du kién, ¢& mau can thu thap 1a 25.

Trén thuc t&, nham tang luc kiém dinh théng
ké va nang cao d¢ chinh x4c cho cic phan tich
dd tuong hop, nghién ctru da mé rong thu thap
va phén tich chinh thtrc trén 35 ddi twong (17
nam/18 nir), trong do tudi tir 19 dén 39 (24,3 +
4,3). Nghién ctru st dung phuong phap chon
mau thuan tién. Tt ca cac tinh nguyén vién dugc
tuyén chon tai Trung tam K§ thuat cao, Vién dao
tao Rang Ham Mat, Truong Dai hoc Y Ha Noi
trong khoang thodi gian tir thang 3 dén thang
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6/2026, dap ing day du cac tiéu chudn chon mau
va khong vi pham tiéu chuan loai trir.

2.2.3. Phurong phap thyc hién

1) Vat li¢u nghién ctru

Sau khi tuyén chon tinh nguyén vién thoa
man cac tiéu chuan lya chon va tiéu chuén loai
trir, mdi ca nhan tham gia nghién ctru dugc tién
hanh 14y d4u hai ham bang Alginate Aroma. Mau
ham nghién ctru dugc dd béng thach cao nha
khoa Type 4 IMP Extreme Die Stone (Snow
Rock, Han Quéc) c6 d6 cung bé mit cao, han ché
mai mon va han ché bot khi. Qua trinh 1y diu
cén van dong truot st dung phéi hop hai loai vat
lidu ghi ddu chuyén dung c6 dic tinh co 1y hoc
bd tro 13n nhau. Trong dé, addition silicone
chuyén dung ghi cin O-bite (DMG, Pirc) s hiru
dd cung bo Shore A cao cung thoi gian trung hop
nhanh, déng vai tro dinh vi va ho trg tinh nguyén
vién duy tri vi tri can truot 6n dinh. Dong thoi,
nhya Bis-acryl ghi diu cin Luxabite (DMG,
Duc) véi ban chat 1a nhwa trang hgp khong c6
tinh dan hoi va do co ngét thé tich gan nhu bang
khong sau khi dong cing, gitip dam bao tinh 6n
dinh kich thudc cua dau can trong qua trinh 1én
gia khép. Hé thong dinh vi twong quan ham trén
so voi nén so dugc thuc hién bang cung mat di
kém cao su Peri Compound ghi dau trén nia can
Toan bd cac thao tdic md phong van dong 16i cau
dugc thyc hién trén hé thong gia khép ban diéu
chinh LabMate 500SH (Song Yong Scientific
Co., bai Loan).

ii) Quy trinh thu thap sd liéu va tién hanh
do dac

Quy trinh thyc nghiém duoc chuan hoa qua
cac bude sau. Pau tién, tinh nguyén vién dugc
hudng dan va tap luyén van dong trugt ham dudi
ra trude va truot sang bén dén tu thé dinh dbi
dinh. Vi tri twong quan trugt mong mudn duoc
danh dau ¢ dinh bang bt chuyén dung trén bé
mat rang. Tinh nguyén vién dugc quan sat qua
guong truc tiép dé tu kiém soat va tai lap chinh
xéc vi trf trong quan nay nhiéu lan trudc khi tién
hanh ghi du chinh thuc.

Khi nguoi tham gia nghién ctru thuc hién van
dong trugt ham dudi vao dung vi tri tuong quan
da danh déu, k¥ thuat bom ghi dau song song hai
bén dugc tién hanh. Vat liéu O-bite duoc bom

vao vung rang sau ¢ mot bén; dac tinh dong cuing
nhanh ctia O-bite hd tro nang d& ham dudi, gitr
vimng vi tri dinh d6i dinh ma khong gay moi co
hay di léch. Pdng thoi, vat liéu Luxabite duoc
bom vao ving ring sau & phia ddi dién; dic tinh
ctng chic va khong dan hoi cua nhya Bis-acryl
sau déng clng giup triét tidu su bién dang co hoc
duéi luc ép trong qua trinh thiét 1ap mau ham
trén gia khop.

Mau ham thach cao ham trén sau d6 duoc
dinh vi chinh xac 1€n gia khop LabMate S00SH
thong qua dau cung mat Peri Compound, dugc
thiét 1ap dua theo miat phing ngang tu nhién.
Mau ham duéi duoc khép véi mau ham trén nho
hé thng khoa cin phéi hop O-bite va Luxabite.
Nghién ciru vién tién hanh diéu chinh hop 16i cau
trén gia khop dé ghi nhéan cac gia tri SCI va BA
0 ca hai bén.

bé danh gia d6 chinh xac lap lai cling nhu d6
tin cay gilta cdc nghién cltu vién, quy trinh thu
thap dit liéu duogc thiét ké theo phuong phap mu
doc 1ap. Mbi thoi diém 14y déu va do dac duoc
thuc hién ddc 1ap boi hai nghién ciru vién da
dugc chudn hoa k¥ thuét. Toan bd quy trinh 1dy
déu cin va dinh vi trén gia khép duogc lap lai ba
lan doc 1ap trén mdi ddi twong nghién ctru, trong
d6 mdi 1an do trén gia khop cach nhau 48 gid
nhim tranh sai s6 do ghi nhé dit liéu.

2.2.4. Xu Iy va phdn tich dir liéu

Céc dir liéu dugc xur 1y trén phﬁn mém Stata
17.0. Céc bién dinh tinh nhu gi6i tinh hay hinh
thic huéng dan khop can sang bén dugc biéu
dién dudi dang tan s va ty 18 phan tram; trong
khi do, cac bién dinh luong lién tyc bao goém
tudi, chi s6 do ddc 16i cau (SCI) va goc Bennett
(BA) dugc danh gia tinh phan phéi chuan bang
phép kiém dinh Shapiro-Wilk. Kiém dinh Paired
t-test duoc sir dung dé so sanh gié tri trung binh
cua goc SCI va goc Bennett gitra bén Trai va bén
Phéi trén ciing mot d6i tugng. Bién phan phdi
chuan dugc biéu dién dudi dang sb trung binh +
d6 1éch chuan (Mean + SD), bién phéan phdi 1éch
biéu dién dudi dang trung vi va khoang tir phan
vi (Median, IQR). D¢ 1ap lai qua 3 lan do cua
cung mdt nghién ctu vién thyc hién dugc danh
gid qua hé sb twong quan noi 16p (ICC) theo mo
hinh hiéu img hdn hop hai chiéu. Do téi 1ap giita
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02 ngudi do duoc phan tich két hop gitta hé sb
ICC va biéu d6 Bland-Altman nhim phat hién
sai s6 hé thdng. Mirc ¥ nghia théng ké duoc thiét
1ap tai p < 0,05 véi khoang tin cay 95%.

2.3. Pago ditc nghién citu

Nghién ctru duge nam trong khuon kho dé tai
“Reliability of condylar guidance record using
digital axiography (P9 tin cdy cua phuong phap
xdc dinh goc hudng dan 16i cau st dung 16i cau
dd dién tu)”. Pé tai da duoge xét duyét va thong
qua vé mat dao dire boi Hoi déng Pao duc trong
Nghién ctru Y sinh - Truong Pai hoc Y Ha Noi
(can cir Cong van dé nghi s6 83/VDTRHM-DT
ngay 03/02/2026; Gidy ching nhan ma sd:

584/GCN-KHCN) va thue hién theo Quyét dinh
giao d& tai sé 665/QD-DHYHN ngiy
24/02/2026. Tinh nguyén vién da duoc giai thich
va ky Gidy cam két dong y tham gia nghién ctru
trude khi tién hanh thu thap dir liéu.

3. Két qua

Gia tri trung binh ctiia géc SCI bén Trai la
33,07 £11,97; cao hon so vdi bén Phai (26,99 +
11,97), su khac biét nay 1a c6 y nghia voi p =
0,002. Trong khi d6, gia tri goc Bennett ¢ hai bén
khong ghi nhan sy khac biét c6 ¥ nghia thong ké
v6i p = 0,708; 1an luot 14 15,73 + 7,5 & bén Trai
va 15,10 = 7,38 & bén Phai (Bang 1).

Bang 1. Gia tri trung binh cac gia tri SCI va BA

Goc huéng dan Trung binh (°) Do 1éch chuin (SD) p - value
Tréi (n= 35) 33,07 11,97
SCI Phai (n = 35) 26,99 11,97 0,002
Trai (n = 35) 15,73 7,50
Bennett 4 n=35) 15.10 7,38 0,708

Béng 2. Hé s6 ICC danh gia d6 lap lai cua timg

nguoi do
Goc Nguoi
huéng % ICC 95% CI
X o
dan
1 0,9962 | 0,9933-0,9978
SCL(M) 2 0,9882 | 0,9792-0,9933
1 0,9962 | 0,9933-0,9978
SCL(P) 2 0,9979 | 0,9963-0,9988
Bennett 1 0,9925 | 0,9867-0,9957
(T) 2 0,9953 | 0,9917-0,9973
Bennett 1 0,9884 | 0,9796-0,9934
(49) 2 0,9937 | 0,9889-0,9964

Hé sb twong quan ndi 16p (ICC) dung dé
danh gia do 1ap lai cua ca hai nghién ciu vién
déu dat & muc xuat siac ddi voi tat ca cac goc
huéng dan duge do dac. Cu thé, Nguoi do 1 dat
hé s6 ICC cao nhét & goc SCI Trai va SCI Phai
(ICC =0,9962; 95% CI: 0,9933-0,9978), va thap
nhét & g6c Bennett Phai (ICC = 0,9884; 95% CI:
0,9796-0,9934). Trong khi do, Nguoi do 2 dat hé
56 ICC cao nhat ¢ goc SCI Phai (ICC = 0,9979;

95% CI: 0,9963-0,9988) va thap nhat & goc SCI
Trai (ICC = 0,9882; 95% CI: 0,9792-0,9933).
Nhin chung, toan bd cac gia tri ICC cua ca hai
ngudi do déu vuot ngudng 0,9; khang dinh quy
trinh thye hién phép do cé do chinh xac, tinh on
dinh va d¢ tin cdy cao gitra cac lan do lap lai cta
mdi nghién ctru vién (Bang 2).

Bang 3. Hé s6 ICC danh gia d6 tai lap gitra hai

nguoi do
Goe hutng IcC 95% CI
dan
SCI (T) 0,9869 0,9748-0,9932
SCI (P) 0,9922 0,9851-0,9960
Bennett (T) 0,9877 0,9876-0,9936
Bennett (P) 0,9828 0,9669-0,9911

Do lap lai gitra hai nguoi do dat mire cao trén
tat ca cac goc hudng dan, vai chi s6 ICC > 0,98.
Cu thé, goc SCI Phai ghi nhan hé sé tuong quan
cao nhat (ICC = 0,9922; 95% CI: 0,9851-
0,9960), tiép theo 1a Bennett Trai (ICC =
0,9877), SCI Trai (ICC = 0,9869), va Bennett
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Phai (ICC =0,9828). Toan b khoang tin cdy 95%
déu nam & ngudng cao (> 0,96), thé hién sy tuong

hop 6t va tinh nhit quan giira hai nghién ctru vién
trong qua trinh thyc hién phép do (Bang 3).

Béng 4. Phan tich mirc 6 dong thuan Bland-Altman giita hai nguoi do.

Goc hudng dan D¢ 1€ch trung binh SD Upper LoA Lower LoA
SCI (T) 0,21 1,93 4 3,57
SCI (P) 0,09 1,49 3 -2,83
Bennett (T) -0,69 0,95 1,16 -2,55
Bennett (P) -0,17 1,37 2,51 -2,84
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Hinh 1. Biéu d6 Bland-Altman danh gia mirc d6 dong thuan gitra hai ngudi do dbi véi cc gia tri SCI va Bennett
0 hai bén. A - Goc SCI Trai, B - Goc SCI Phai, C - Goc Bennett Trai, D - Goc Bennett Phai.

Phan tich mtc do déng thuin Bland-Altman
giita hai nguoi do (Bang 4 va Hinh 1) cho thay
dd 1éch trung binh gitta hai nghién cuu vién
tuong dbi nho ¢ tat ca cac goc hudng dan, dao
dong tir -0,69 dén 0,21. Cuy thé, sai 1éch thap nhat
duoc ghi nhan ¢ goc SCI Phai (0,09; SD = 1,49)
v6i khoang gidi han dong thuan 95% (95% LoA)
tir -2,83 dén 3,00; goc SCI Trai o sai léch 0,21

(SD = 1,93; 95% LoA: -3,57 dén 4,00). Pdi véi
goc Bennett, sai 1éch trung binh 1an lugt 13 -0,69
& bén Trai (SD = 0,95; 95% LoA: -2,55 dén 1,16)
va -0,17 ¢ bén Phai (SD = 1,37; 95% LoA: -2,84
dén 2,51). Quan sat biéu d6 Bland-Altman (Hinh
1A, 1B, 1C, 1D) nhan thy hau hét cac diém dir
liéu phan bd tap trung quanh dudng trung binh
sai 1éch va nam gon trong khoang gidi han dong
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thuén 95%, chi ghi nhén mot vai diém ngoai 18
niam ngoai dai LoA. Két qua nay phan anh do
tuong hop cao va su nhét quan tot gitra hai ngudi
do ddc lap.

4. Ban luian

Nghién ctru danh gia d6 lap lai va d6 tai lap
trong xéac dinh goc SCI va goc Bennett bing diu
can lién ham trén gia khép ban diéu chinh
(LabMate 500SH). Quy trinh chuén hoa ghi nhan
do tin cdy va do tuong hop cao (ICC > 0,98).
Phén tich Bland-Altman cho thdy d6 1éch trung
binh gitra hai ngudi do nhé (< 0,7); khing dinh
phuong phép c6 tinh nhat quan cao.

Trong nghién ctru nay, gia tri trung binh cla
gdc SCI bén Trai thu duoc 1a 33,07 £ 11,97; va
bén Phai 1a 26,99 &+ 11,97, trong khi goc Bennett
bén Trai 1a 15,73 £ 7,50 va bén Phai 1a 15,10 £+
7,38. Gia tri trung binh ctia goc Bennett ghi nhan
& ca hai bén Trai va Phai déu twong di tiém can
v6i thong s cai dit mic dinh quy wdc 15 trén da
s6 cac dong gia khép ban diéu chinh hién nay
[23, 24]. Murc chénh léch khong dang ké giita hai
bén cho thdy su di chuyén ngang cta phirc hop
16i cau - dia khop khi ham dudi van dong sang
bén c6 tinh dbi xtimg twong d6i cao trén nhom
d6i twong nghién ctu. Trai nguoc véi goc
Bennett, goc SCI thé hién do bién thién rong véi
d6 léch chuan lén téi 11,97 va ghi nhan sy bat
d6i xtmg 13 rét giita bén Trai (33,07) va bén Phai
(26,99). Muc chénh 1éch gitra hai bén phan anh
dic tinh ca thé hoa cao trong hinh thai giai phau
cua hé thong nhai. V& mit sinh hoc, do dbc cua
dudng truot 16i cAu phu thudc truc tiép vao ciu
tric xuong ctia hdm khoép thai duong ham, do
déc cua 16i khop, su dinh vi cua dia khop va do
cang cua hé thdng day chang bao khop [25, 26].
Sy phat trién khong hoan toan dong nhat giira hai
bén dudi tac ddng cia thoi quen nhai 1éch bén,
tinh trang mét ring som, 1éch lac khép can hodc
d6 mon ring bat ddi xing 1a cac co sé giai phau
gidi thich cho sy chénh léch nay [27-29].

Két qua nghién clru cua chung 61 tuong
ddng véi nhiéu cong bd trong va ngoai nudc, vé
viéc goc SCI trén 1am sang luon dao dong trong
khoang rong va it khi dat trang thai d6i xtmg

tuyét dbi [6, 30, 32]. Viéc thoi quen cia bac si
lam sang chon ap dung goc SCI mac dinh 30°
cho tit ca bénh nhan s& dan dén nguy co sai léch
dong hoc rat 16n trén phyc hinh. Trong trudng
hop goc SCI thyc té ctia bénh nhan phing hon
mac dinh (< 30°), viéc cai dat 30° trén gia khop
s& md phong duong truot 16i cau ddc hon thuc
té, 1am cho mit phing hudng dan ring cira/ring
nanh duoc thiét ké v6i mai ring qua cao, tir do
tao ra can trd khop can phia sau khi bénh nhan
van dong ham. Nguoc lai, khi goéc SCI thyc té
dbc hon mic dinh (> 30°), phuc hinh tao ra sé co
mii qua phang, dan dén hé khop ving ring sau
va lam gia ting luc xé ngang bit loi 16n hé
théng nha chu rang trude 1an khop thai duong
ham [25, 26, 32]. Do d6, viéc ca thé hoa cac
tham s6 16i cAu bang cach ghi dau cin van dong
trén timg bénh nhan 1a can thiét dé tdi vu hoa
thiét ké mat phang huéng din, bao vé khop
thai dwong ham va giam thiéu téi da thoi gian
mai chinh trén 1am sang.

V& d6 lap lai, két qua ghi nhan hé s ICC cua
c4 hai nghién ctru vién déu dat muc cao (ICC >
0,98). Theo phéan loai ciia Koo va Li (2016) [33],
he s6 ICC 16n hon 0,90 thé hién do tin ciy xuat
sdc. Thém vao d6, toan bod gidi han dudi cua
khoang tin cdy 95% & ca hai ngudi do déu trén
0,979; cho thiy sai s6 ngau nhién giita cac 1an do
lap lai ctia ting c4 nhén 1a rat thap. Két qua nay
ctia chung toi twong dong véi Liya Ma va cs
(2023) [33], cho thay mirc d6 lap lai cao ddi véi
mdi quy trinh lam viéc. Piéu nay xuét phat tir
viéc quy chuan hoa nghiém ngit cac thao tac, bao
gom kiém soat o day vat liéu ghi ddu can, do
nén va co ngodt cua vat liéu. Nguoc lai, Katsuomi
Hangai va cs (2008) danh gid phuong phap do
trén cac gia khop ban diéu chinh thuong khong
6n dinh va co su bién thién dang ké tiry thudc vao
loai thiét bi str dung [34]. Su d6i 1ap nay co thé
dén tr vat litu duoc s dung. Trong khi
Katsuomi Hangai va cs (2008) st dung vinyl
silicone (MEMOREG?2) trong phuong phap iy
dau can, nghién ctru ctua chung toi tng dung
addition silicone O-bite va nhua Bis-acryl ghi
d4u can Luxabite. Hai vat liéu nay c6 do dan hdi
thap, it bi nén hon khi dua 1én gia khop so véi
vinyl silicone [35, 36]. Thém vao d6, ching toi
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sir dung mat phang ngang tu nhién khi 1én cung
mit thay vi mat phang Frankfort, c6 thé 12 yéu t6
gitp tang d6 lap lai do khong bién thién theo mbc
mo mém nhu Frankfort.

V& do tai 1ap, chi s6 ICC giita hai nghién ciru
vién doc 1ap dat tir 0,9828 ddi véi goc Bennett
Phai dén 0,9922 ddi v6i goc SCI Phai, vai gisi
han dudi cua 95% CI ludn dat trén 0,966. Tuy
nhién, do ban chat ctia h¢ s6 ICC c6 thé bi thoi
phdng boi d6 bién thién ciia ¢d miu trong quan
thé [33], phan tich Bland-Altman di dugc tng
dung bd sung nham danh gia truc tiép ban chit
sai s6 do dac thyc té. Phan tich Bland-Altman ghi
nhan d¢ 1éch trung binh & mirc rat thip, 16n nhat
14 -0,69° ddi voi goc Bennett Trai va nho nhét 1a
0,09° dbi voi goc SCI Phai. Bén canh do, khoang
giéi han dong thuén 95% thu dugc trong nghién
ctru ¢ dai twong dbi hep. Viée quan sat biéu do
d6 thi Bland-Altman cho thay hau hét cac diém
dit liéu phan bd dong déu, tap trung xung quanh
dudng trung binh va nim tron bén trong dai
duong gidi han trén (Upper LoA) va duong gidi
han dudi (Lower LoA). Hién tugng chi xuét hién
mot vai diém ngoai 1€ ndm sat hodc ngoai dai
LoA khong lam giam d tin cay chung, ma phan
anh dung thuc t& 1am sang & nhirng bénh nhan ¢
hinh thai hdm khép bat thuong hodc do tha 1ong
co ham khong déu khi cin dau. Nhin chung,
céc chi s6 ndy cho thiy quy trinh ldy ddu va
chinh gia khép co6 tinh on dinh cao & ting
nguoi do, ddm bdo tinh khach quan va kha
ning tai 1ap két qua chinh xac giira cac nghién
ctru vién khéc nhau.

Mic du quy trinh d4 duoc chuan hoa, nghién
clru van ton tai mot s6 han ché nhu ¢& miu n =
35 chon thuén tién chua dai dién hoan toan cho
quan thé 16n va ban chat co hoc ciia vat liéu ghi
dau can van chiu anh huong nhat dinh boi do tha
long co ctiia bénh nhan. Do dd, cac nghién cuu
tiép theo nén mé rong quy moé mau trén da dang
cac thé 1éch lac khop can, dong thoi danh gia so
sanh dbi chiéu phuong phap co hoc truyén thong
nay véi cac hé théng ghi van dong ham k¥ thuat
s tién tién nhu JMT, Axiograph k¥ thuat sd hay
cong nghé mod phong khop cin trong hé thong
CAD/CAM.

5. Két luan

Nghién ctru cho thdy phuong phap xac dinh
goc huéng dan 16i cau trén gia khép ban diéu
chinh LabMate 500SH két hop vt liéu O-bite va
Luxabite c6 d lap lai va d tai 1ap xuét sic (ICC
> (,98), cho két qua do dac dat do 6n dinh cao.
Viéc ghi nhan gia tri SCI bén Trai cao hon dang
ké so v6i bén Phai thé hién tinh bat dbi xing giai
phau ¢ timg c4 thé. Do d6, viéc ghi ddu cin van
dong nham ca thé hoa thong s6 16i cau cho ting
bénh nhan 14 can thiét trong thyc hanh 14m sang
dé tranh nguy co can tré khop cén va dam bao
tudi tho phuc hinh.
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