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Tom tat
Phan tich phim so nghiéng rat quan trong trong chan doan va 1ap ké hoach diéu trj chinh
hinh ring ham mat. Nghién ctru ndy so sénh céc sé do khoang céach va goc trong phan
tich phim giira phuong phap vé tay truyén thong va phan mém phan tich phim tu dong
ViCeph (Viét Nam). Tong cong 300 phim so nghiéng ky thuat s6 dugc phan tich véi 10
chi s6, bao gébm 6 chi s xuong, 3 chi 6 rang va 1 chi s6 md mém. Mirc d6 nhat quén
gitta hai phuong phap dugc danh gia bang hé s twong quan ndi nhém (Intraclass
Correlation Coefficient - ICC). Két qua cho thdy mirc d6 dong thuan tir trung binh dén
cao trén tat ca céc chi s6. Cac thong sé xuong co ICC tir 0,87 dén 0,96, ngoai trir cung
ham duéi dat 0,75 (95 % CI = (0,68-0,79)). Cac thdng s rang co ICC tir 0,72 dén 0,89,
trong d6 do nho rang ctra dudi dat 0,89. Goc lién rang va chi s L1-A-Pog ¢d ICC lan
lwot 12 0,82 va 0,72. Chi s6 md mém méi dudi so véi duong tham my E ¢6 ICC cao
nhét, dat 0,94 (95 % CI = (0,93-0,96)). Két qua nghién ciru khing dinh phan mém
ViCeph c6 thé hd tro hiéu qua trong phan tich phim so nghiéng, gidp tiét kiém thoi gian.
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ViCeph, phan tich phim
so nghiéng,

vé tay truyén théng,

hé s6 twong quan noi

nhom (ICC).

1 it van dé

Phan tich phim so nghiéng rat can thiét trong chan doan
va lén ké hoach diéu tri chinh hinh ring ham mat
(CHRHM). Khi phan tich phim so nghiéng s& c6 cac
chi s6 goc, khoang cach khac nhau cua ting ca 1am
sang, sau do so sanh voi s6 do chuan tham khao riéng
cia timg ching toc, quéc gia. Phan tich phim so

nghiéng dé dénh gia twong quan xuong ham trén va
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xuong ham dudi theo chiéu trude sau, déng thoi danh
gia dugc ting phan tao nén thim my khudn mit bao
gom xuong, ring va mdé mém, tir d6 gop phan dua ra
chén doan, 1&n ké hoach diéu tri, danh gia két qua diéu
tri [1]. Dé thuc hién mot trong cac phan tich phim trén,
c6 ba cach thirc tién hanh. Céch tha nhét 1a cach truyén
thdng sir dung gidy chong phim, but va thudc do. Cach
thir hai la chuyén d6i phim X quang thanh dinh dang
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(file) hinh anh trén may tinh (X quang k§ thuat sd), sau
d6 do dac bang may tinh theo cdng thtic tam suat. Céach
thar ba hién dai nhat hién nay 1a thuc hién do dac phim
bang phan mém ty dong chdm diém méc va do dac céc
chi s6 trén phim [2]. Phuong phap phén tich phim
truyén théng duoc ap dung rong rii va thudng xuyén
trén 1am sang. Tuy nhién, phuong phép nay t6n nhiéu
thoi gian, bac si co kinh nghiém can it nhat 25 phut dé
phan tich v& tay bao gom v& diém mdc va do dac bang
tay [3]. Viéc v& phim bing tay va do dac bang thudc
théng, thude do goc mac du duge xem 1a “tiéu chuén”
nhung cong kénh, t6n thoi gian, cd thé gap 15i cua thao
tac thu cong xay ra do moi mét hoac phim in ra khéng
1d diém méc [4]. Thém vao d6 khi vé bang tay, ¢ yéu
t6 kich thudc ngoi bit chi/ bt 16ng ¢6 thé 1am do khong
chinh xac va khi dung thudc thang va thude do d6 ciing
khong do duoc chinh xac sé thap phan cua céc chi sb
[5].

Mot phuong phap trong phan tich phim do so da dugc
phét trién bén canh phwong phép thi cong truyén thong
nho nhitng tién bo gan ddy trong cong nghé Ky thuat s6
1a phwong phap phan tich tu dong hda phim biang phan
mém. Phuong phap phan tich dya trén phan mém ty
dong mang lai loi ich nhu cho két qua do dac nhanh
chéng, it tbn cong stc va giam duoc sai s6 trong quéa
trinh do dac. Hon nira, st dung phan mém phan tich
cho phép danh dau cac diém méc tryc tiép trén hinh
méy tinh, khong can in phim va gidy chong phim, giam
duoc sai s6 do in phim khong dung ty 1é 1:1. Ngoai ra,
phan mém c6 loi thé trong viéc luu gitr, truyén tai va
xtr 1y hinh anh. Ung dung phan tich phim bang phan
mém gilp giam thoi gian do dac cac théng s6, nhung
viéc danh dau cac diém méc giai phau van can phai
duogc thuc hién boi cac bac si chinh hinh rang ham mat.

Mot nghién ciru so sanh hiéu qua phan tich phim truyén

thdng cho thiy, thoi gian do dac bing thusc & nhém
chuyén gia va nguoi méi la nhu nhau, nhung thoi gian
xéac dinh diém mdc & nhém chuyén gia it hon mét nira
s0 v6i nhom ngudi méi [3]. Két qua nay da thuc day
céc chuyén gia cai tién phan mém phan tich phim thiét
ké cong cu xac dinh diém méc ty dong. Nhitng phan
mém phan tich phim tich hop tri tué nhan tao (AI) nhu
CephX (ORCA Dental Al, Las Vegas, Nevada),
CEFBOT, WebCeph (Assemble Circle, Gyeonggi-do,
Korea) ngay cang trg nén phd bién vi kha ning phan
tich nhanh chong [6,7]. M6t nghién cau thyc hién so
sanh d¢ chinh x&c gitra WebCeph va AutoCAD trong
phan tich phim so nghiéng da cho thay, cac phép do dac
c6 su twong duong tir tét dén rat tot, ngoai trir goc ring
ctra ham dudi - mat phang ham dudi va vi tri cac diém
méc md mém. Tu d6, nghién cau két luan rang
WebCeph tu dong hoan toan d6i khi xac dinh sai diém
mdc md mém, do dac khong nhat quan. Bé khic phuc
diéu nay, khdng nén phu thudc hoan toan vao Al tu
dong toan bo trong WebCeph, ma can than trong va st
dung né nhu céng cu béan ty dong. DU vay, van c6 kha
ning xay ra Ii khi xac dinh diém méc do ky ning cia
bac si khi sir dung phan mém [8].

ViCeph la mét nén tang web tich hop Al tu dong c6 thé
thuc hién nhiéu phan tich do so khéc nhau, ¢ thé md
phong diéu tri va chong phim, dugc phat trién boi nhém
bac si — ki su Viét Nam. Pay la phdn mém phan tich
phim tu dong dau tién tai Viét Nam. Hién nay, chua co
nghién ctru ndo trong nudc va thé gioi danh gia do6 ddng
thuan cua phan mém phan tich phim do so tu dong hoan
toan nho tich hgp Al-ViCeph va phuong phap do dac
truyén théng. Do d6, nghién ciru nay danh gia do tin
cay cua ViCeph théng qua muc do twong dong voi

phuong phap thii cong truyén thong. Két qua cua
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nghién ctu nay c6 thé 1am nén tang khoa hoc cho ung

dung thuc té cua phan mém.
2 Pbi tuong, phuong phap nghién ctu

Nghién cttu hoi cru 6 miu nghién ciu 1a phim so
nghiéng ky thuat sé cia bénh nhan c¢é nhu cau chinh
nha cia mot phong kham nha khoa tu nhan da dugc
thdng qua liy mau ciia Hoi dong Pao dtc Y Sinh hoc —
Truong Pai hoc Nguyén Tat Thanh, theo quyét dinh s6
1235/QD-NTT. Tét ca phim c6 do phan giai 300 dpi,
kich thuéc 1360 x 1018 (pixel) in gidy kho A4, tile 1:1
va duoc chup bai cing mot may chup phim Vatech, san
Xuat nam 2022 tai Han Québc. Khoang céch tir ngudn
phat tia t6i dau do (SID) la 1 512 mm, duy tri khoang
cach tir da tgi nguon phat trén 1 000 mm, va thoi gian
quét chi hon 4 giay. Pau ciia mi bénh nhan duoc dinh
vi sao cho mat phang Frankfort song song véi vét sang
d6 nam ngang dé dam bao rang ring duoc dit dung vi
tri khi khép lai. Cam bién co kich thuéc pixel 1a (48 x
48) um va vung nhay cam do duogc (6 X 220) mm.

K§ thuat chon mau: chon mau thuan tién.

C& mau duoc xac dinh dya trén hé sé tuong quan noi
nhom (ICC).

Cong thire dugc thé hién nhu sau:

2212_%(1 - )21+ (k — Dp]?
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Trong do:

o sai s6 loai 1.

p: hé sé ICC.

k: s6 ngudi danh gia (sé 1an do ludng trén cling mot dbi
tuong).

d: sai s6 mong mudn khi wéc tinh hé sé ICC.

Véi sai s6 loai 112 5 %, ICC trung binh khoang 0,83
cho cac chi s6 ugc tinh [9], s6 ngudi danh gia 1a 3 va
bién d6 sai s6 khoang 0,05 khi do bang hai phuong
phap, yéu cau tbi thiéu 1a 150 phim X quang cho mdi
nhom. Trong nghién ctu nay, tong cong c6 300 phim
X quang trong phan tich di liéu. Tiéu chi chon mau
gom:

(1) Phim X quang c6 d¢ phén giai cao, khéng co hién
tugng nhiéu anh huong dén viéc xac dinh cac diém méc
giai phau, va (2) Khong c6 di tat ham mat va 16i chup
phim do bénh nhan dimng sai tu thé.

Phuong phap v& tay truyén thong duoc thyuc hién trén
phim X quang c6 kich thudc (21 x 29,5) mm (Hinh
1). Sau d6, v& phim truyén théng can gidy vé phim
kich thude (0,003 x 8 x 10) inch, bat 16ng dau ngoi
nho 0,4 mm, dén doc phim. Sau khi x4c dinh diém
mdc sé& do dac bang thudc chuyén dung véi dung sai
0,5° cho cac goc va 0,5 mm cho cac duong thang.
Hinh sau khi v& tay dugc quét va luu gitr dudi dang
hinh anh (Hinh 1).
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V& tay va do dac phim trén gidy v& phim

Ban veé tay phim

Scan hinh vé tay

Hinh 1 Cac budc phan tich phim truyén théng. (1) D6 16i mat, (2) G6c truc mat, (3) Chiéu cao ting mat dudi,

(4) G6c mit phiang ham dudi, (5) Cung ham dudi, (6) D6 sdu mat, (7) Géc lién rang cira, (8) Khoang cach L1-Apog,

(9) Géc L1-Apog, (10) Khoang cach mdi dudi dén duong thim my E.

- Phan tich bang phan mém: mot ho so bénh nhan moi
duoc tao bang céach truy cap phan mém ViCeph (phan
mém caa Viét Nam, di duoc Iuu hanh, thuong mai hoa
va dang ki voi Bo Cong Thuong) bang cach vao
www.viceph.net thong qua trinh duyét web tiéu chuan
(Google Chrome 64-bit), va anh X quang do so dinh
dang "jpeg" duoc tai 1én. Anh co kich thugc (1007 x

954) pixel, d6 phan giai 96 dpi, va do sau 24-bit
grayscale. Sau khi tai hinh phim so nghiéng Ién, canh
thudc 20 mm trén phan mém tring véi khoang 20 mm
san c6 trén phim. Hé thdng tu dong xac dinh tirng méc
giai phau (Hinh 2) va xuat dit liéu phan tich bang file

PDF c6 cac bang chi sé goc va khoang cach.

Hinh 2 Phan tich phim bang phan mém ViCeph. (1) Do 16i mat, (2) Goc truc mat, (3) Chiéu cao ting mat dudi,

(4) Géc mat phiang ham dudi, (5) Cung ham dudi, (6) D6 sAu mit, (7) Goc lién ring cira, (8) Khoang céch L1-Apog,

(9) Goc L1-Apog, (10) Khoang cach méi dudi dén duong thim my E.
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- Céc chi s6 do dac: 10 chi sé trén phim dé so sanh gitta 2 phuong phap. Trong d6, c6 3 chi s khoang cach, con
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lai la chi sé goc (Bang 1).

Bang 1 Cac chi s6 trén phan tich phim sir dung trong nghién cau.

STT | Loaimé | Kihiéu Chi so Dién giai Pon vi
1 C Do 11 mat Khoang cach A dén Na-Pog mm
(Convexity)
2 FA Goc truc mat G6c (BaNa-CcGn) Do
(Facial axis)
3 LFH Chiéu cao tér_lg mai-t dudi Goc (ANS-Xi-Pm) Po
(Lower facial height)
Xuong ; = a2 :
s P Géc mit phing ham GOc mat phang Frankfort va 56
duéi (Mandibular plane) Sgo-Me ’
5 MA Cung ham dusi Géc (XiPm-XiDc) PO
(Mandibular arc)
6 FD Do sau cua mat Goc (NaPog-FH) o
(Facial depth)
7 L1-U1 Goc 'llél'l r_éng cua Géc Ul-L1 Do
(Interincisial angle)
L1- . ine céch ring cira ha
g ol Do chia ring cira dudi Khoang cach rang cura ham o
Ring Pog dén A-Pog duéi dén A-Pog
(mm)
L1- , ;o Ly IR
5 ol Goc rang cira dudi dén Goc rang ctra ham dudi va -
Pog A-Pog A-Pog '
(deg)
o LL-E- ) Do nhd moi dudi so voi
10 M6 mem _ Mdi duéi den E-line : mm
line E-line

- Phan tich thdng ké: phan tich thong ké dugc thyc hién
bang phan mém Stata phién ban 17. Trung binh va do
léch chuan (PLC) duoc sir dung dé md ta cac tham sb.
Dé danh gia mirc do dong thuan giira hai phuong phap
do luong, hé s6 twong quan ndi nhém (ICC) va khoang
tin cay 95 % (CI) duoc sir dung. ICC dao dong tir 0 dén

1, véi gid tri dudi 0,5 cho thdy sy dong thuan kém, tir
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0,5 dén 0,75 cho thay su dong thuan trung binh, tir 0,75
dén 0,9 cho thy su dong thuan cao, va trén 0,9 cho thay

sy dong thuan rét cao.
3 Két qua

Gia tri trung binh ciia 10 chi s6 va chi s6 ICC dugc

thé hién & Bang 2.
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Béang 2 So sénh gié tri trung binh va d6 ddng thuén céc chi sb trén phim so nghiéng gitra phuong phap truyén thong

va phan mém ViCeph.
_ ) Truyén théng ViCeph
STT Loai md Ki higu ICC 95 % ClI
(TB (BLC)) (TB (BLC))
1 C 2,5(3,4) 2,6 (3,3) 0,96 0,94-0,96
2 FA 87,0 (4,6) 87,1(4,4) 0,93 0,92-0,95
3 LFH 46,3 (4,8) 46,8 (4,3) 0,91 0,88-0,93
Xuong
4 MP 26,1 (6,3) 27,1 (5,5) 0,91 0,86-0,94
5 MA 33,7 (6,0) 34,5 (5,6) 0,75 0,68-0,79
6 FD 87,9 (3,7) 87,1 (3,8) 0,87 0,78-0,92
7 L1-Ul 119,0 (12,6) 123,5 (10,8) 0,82 0,51-0,91
8 Rang L1-Apog (mm) 4,6 (2,8) 5,0 (2,6) 0,89 0,85-0,91
9 L1-Apog (deg) 27,9 (5,9) 26,7 (4,9) 0,72 0,64-0,79
10 M6 mém LL-E line 2,8 (2,8) 2,8 (2,5) 0,94 0,93-0,96

Trong 10 chi s déu c6 mirc d6 ddng thuan cao va rat
cao trir chi sé goc rang cira ham dudi dén APog. Gia tri
ICC cao nhit la chi s6 d¢ 16i mat (ICC = 0,96, 95 % ClI
= 0,94-0,96), tiép theo do6 1a khoang cach méi dudi dén
E line (ICC =0,94, 95 % CI = 0,93-0,96). Tuy nhién cé
chi s6 dong thuan thap hon gitta hai phuong phap 1a
Géc L1 -Apog (ICC = 0,72, 95 % CI = 0,64-0,79) va
cung ham dudi (ICC = 0,75, 95 % CI = 0,68-0,79). Bdi
véi goc lién rang ctra, mac du ICC cao 1a 0,82 nhung
khoang tur 0,51-0,91.

4 Thao luan

Phan tich phim so nghiéng la cong viéc hang ngay cua
bac si chinh nha nén rat can thiét can mot cong cu dé
phéan tich phim chinh xac va nhanh chong hon. Viéc
{rng dung ki thuét sé cu thé 1a phan mém phan tich phim
tu dong giup bac si tiét kiém thoi gian v& phim va do
dac truyén thdng, ngoai ra viéc luu trir dit liéu s& d&
dang hon. Phin mém ViCeph mang mét sé wu diém

pht hop nguoi Viét Nam khi giao dién va tat ca thuat

ngit déu la tiéng Viét, cac chi sé trung binh ciing duoc
ldy tir c4c nghién ctu phan tich phim so nghiéng &
ngudi Viét. Két qua nghién ctu cho thay cé s dong
thuan cao vé& mit thong ké giita hai phuong phap & cac
chi s6 vé xuwong, ring va mdé mém, ngoai trir chi s6 Goc
L1 -Apog. Do 16i mit dit gia tri ICC cao nhat, tiép theo
d6 1a khoang cach méi dudi dén E line.

Viéc phan tich truyén thng quan trong nhét 1a danh
dau diém vi do dac s thuong it sai s6, Chen cho thay
thoi gian do dac bang thuéc & nhém chuyén gia va
ngudi Méi 1a nhu nhau nhung thoi gian xac dinh diém
mébc & nhom chuyén gia it hon mot nira so voi nhém
ngudi méi [3]. Bé han ché sai sb khi phan tich truyén
thong cac phim danh ddu diém méc déu dwoc chuyén
gia CHRHM kiém tra lai va khong phan tich quéa 10
phim mét ngay. Nguoc lai, ViCeph la phan mém dya
trén nén tang website chi yéu cau trinh duyét Internet
dé truy cap va sir dung. Phan mém nay tién loi vi c6 thé
st dung bét cu ldc ndo, giao dién truc quan, ngdn ngit
chinh 1a tiéng Viét — than thién véi ngudi Viét. Sau khi
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tai phim so nghiéng va ddng bé kich thuéc, hé théng tu
dong cham diém mdc va do dac cac chi sb.

Trong nghién ciru cac muc d6 dong thuan caa cac chi
s6 xuwong nhu do 16i mat, goc truc mat, chiéu cao tang
mat dudi, goc mat phang ham dudi cho thay su dong
thuan rat cao vai ICC trén 0,9, ngoai trir 46 su cua mit
va cung ham dudi. Mét nghién cuu khéc trén 110 phim
so nghiéng cho thay khong cé sy khéc biét co ¥ nghia
thng ké cua 12 trén 16 diém mdc giira phuong phap
truyén thong va phan mém. Qua dé, cho thiy phan mém
tich hop tri tué nhan tao cd thé cho d6 chinh xé4c cao va
ng dung tot trong diéu tri 1am sang [7]. So véi cac
phan mém phd bién trén thé gii nhu Dolphin, chi s6
ddng thuan déu trén 0,9 & ca 33 chi sé [10].

Dbi vai cac chi s6 ring, muc d6 dong thuan dao dong
tir trung binh dén cao. Chi s6 goc rang cira dudi véi A-
Pog cho thay sy dong thuan trung binh, d& xuat can
danh gia lai cac diém mdc A va Pog. Tuy nhién, cac chi
s6 sir dung cac diém mdc nay dé do do 16i dat sy dong
thuan rat cao. Do d6, c6 thé can xem xét lai cach vé
rang ctra ham dudi cuia phan mém. ViCeph vé ring cira
ham dudi dua vao canh cén va chop ring, tir d6 vé mo
phong rang cira dudi chir khong dugc vé nét rang cira
duéi chinh x4c nhu v& tay. C6 thé viéc chi can xac dinh
canh cén va chop dé vé ring ctra can duoc xem xét ki
hon, can nhiéu diém méc hon va tu v& dugc hinh dang
chinh xac rang ctra nhu vé tay. Thém vao do, truong
hop rang cua gitra dudi trén phim so nghiéng 2D hinh
hay chap nhau khong déu, nhit 1a trudng hop ring cira
¢6 d6 chia khac nhau. Mot nghién ctru thuc hién so sanh
d¢ chinh xac gitta WebCeph va AutoCAD trong phéan
tich phim so nghiéng da cho thay cac phép do dac c6 sur
tuong duong tir t6t dén rat tét, ngoai trir goc rang ctra

ham dudi — mat phang ham dudi [8].
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Ddi vai cac chi sé mé mém, cu thé 1a chi s6 do nhd moi
dudi dén duong tham my E, nghién ctru cia ching toi
cho thdy muc d6 dong thuan rét cao gitra hai phuong
phap. Biéu nay phi hop véi két qua cua cac nghién ciu
khéc [8, 11, 12]. Mac du chup X quang so nghiéng chu
yéu duoc str dung dé hinh dung céc ciu trac xwong, cac
dac diém ctia md mém nhu mi, méi trén, mdi dudi va
cam ciing co6 thé nhin thay rd rang. Su rd rang nay c6
thé giai thich tai sao hau hét cac nghién ciru so sénh cac
phuong phap truyén théng véi phan tich phan mém déu
bao cao muc d6 dong thuan cao. Mot nghién ctu két
luan c6 su khac biét dang ké giita cac phuong phap
truyén théng va ky thuat sé trong 11 trén 18 chi sé mo
mém [13]. Mét sb nghién ctru da danh gia cac chi sd
md mém do nhitng thach thac trong viéc xac dinh chinh
xac cac diém mébc md mém. Cac diém méc Li, Ls, Me,
Pog, Sn va A md mém dic biét kho xac dinh, diéu nay
c6 thé giai thich cho su khac biét vé chi sé6 mé mém.
Tuy nhién, nghién ciru cua ching téi chi tap trung vao
chi s6 E-line cuia moi dudi, chi can xac dinh dau mii,
diém nhd ra nhat cia cam va méi dudi. Do do, phép do
nay cho thiy su dong thuan cao giita hai phuong phap.
Tuy kha ning do dac cua cac phan mém nay rit chinh
Xéc, Viéc tu dong xac dinh diém méc con chua chic
chan do su khac nhau gitra céc ca thé va mot sé diém
méc bat thuong. Dé khic phuc diéu nay, ta khdng nén
phu thudc hoan toan vao Al tu dong toan bo trong phan
mém, ma can than trong va sir dung né nhu céng cu ban
tu dong [8]. Du vay, van c6 kha nang xay ra 16i khi xac
dinh diém méc do ki ning cta bac si khi st dung phan
mém [14].

Nghién ctru nay c¢6 mét s han ché. Pau tién, khong
danh gia d¢ tin cay cua phép thir — tai kiém tra, trong
d6 may moc co thé vuot troi hon con ngudi. Thi hal,

mac du quy md mau 16n, khoang tin cay 95 % lai rong
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dbi voi mot sb chi s, cho thiy can phai nghién ciu
thém véi quy md mau I6n hon va co thé can so sanh Vi
nhiéu phuong phap hon. Thir ba, mot s6 yéu tb co thé
anh huong dén két qua do khong duogc ghi lai, chang
han nhu chét lwong hinh anh va cac thdng sé hiéu chuan
hinh anh cho tieng bénh nhén. Nghién ctru trong tuong
lai nén mo rong thém céc chi s6 do trén moé mém dé

hoan thién phuong phap do tu dong.

5 Két luan

phan tich truyén théng, cho thay céng cu nay c6 hiéu
qua. Tuy nhién, mot s6 chi s6 nhu cung ham dudi, goc
lién rang cira va L1-Apog (goc) can duoc xac nhan
trong cac nghién ctu tiép theo. Nhiing két qua kha quan
tir nghién ciru ndy gop phan 1am ndi bat tiém ning cua
phuong phap phan tich phim k§y thuat s6 nhu ViCeph
trong thuc hanh 1&m sang.
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Nghién ciru duoc tai tro boi Quy Phét trién Khoa hoc

va Cong nghé — Trudng Pai hoc Nguyén T4t Thanh,
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dé tai ma s6 2024.01.199/Hb-KHCN.

phim tu dong ViCeph c6 mtc d6 dong thuan tét véi
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Evaluation of the Reliability of the ViCeph Automatic Cephalometric Analysis Software (Viet Nam)
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Abstract Cephalometric analysis plays a crucial role in diagnosing and planning orthodontic treatment. This study
compares the distance and angular measurements obtained using the traditional manual tracing method and the
ViCeph automatic cephalometric analysis software (Viet Nam). A total of 10 indices, including 6 skeletal indices,
3 dental indices, and 1 soft tissue index, were analyzed using both methods on 300 digital lateral cephalometric
radiographs. The Intraclass Correlation Coefficient (ICC) was used to assess the level of agreement between the
two methods. The results demonstrated a moderate to high level of agreement across all indices. For skeletal
parameters, ICC values ranged from 0.87 to 0.96, except for the mandibular arch which had an ICC of 0.75 (95%
CI: 0.68-0.79). For dental parameters, ICC values ranged from 0.72 to 0.89, with lower incisor protrusion reaching
0.89. The interincisal angle and L1-A-Pog (angle) had ICC values of 0.82 and 0.72, respectively. For soft tissue
analysis, the lower lip—E plane aesthetic line showed the highest ICC, reaching 0.94 (95% CI: 0.93-0.96). These
findings suggest that the ViCeph software is an effective and time-saving tool for cephalometric analysis,
demonstrating a high level of agreement with the traditional method. However, further studies are needed to
validate the reliability of the L1-A-Pog angle measurement.

Keywords ViCeph, cephalometric analysis, manual tracing, Intraclass Correlation Coefficient (ICC).
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