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DPANH GIA PO TIN CAY SO PO GOC TREN PHIM SO NGHIENG PUQ'C
XAC PINH BO'I PHAN MEM AUDAXCEPH VA WEBCEPH

Nguyén Vin Lan', Phan Thi Thanh Nhan', Poian Thuy An'

TOM TAT

Muc tiéu: Phin tich phim so nghiéng bang cac
phan mém k¥ thuat s6 gilp bac si lam sang tiét kiém
thai gian, dé dang luu trit dir liéu, thuan Igi trong viéc
I3p ké hoach diéu tri va so sanh két qua diéu tri. Van
dé dat ra la d0 tin cay cua cac phan mém phan tich tu
dbng nhu thé nao? Nghién clfu nay nhdm: so sanh s6
do cac gbc thudng dl‘Jng trong phan tich phim so
nghiéng dugc xac dinh bang phan mém AudaxCeph,
WebCeph va phan tich thu cong. P6i tugng va
phuong phap: Nghién clfu cdt ngang mo ta trén 40
phim so nghiéng cua bénh nhan trugc diéu tri chinh
hinh rang mat, tudi tir 12 dén 18, dugc chup & tu thé
mat phang Frankfort song song san nha, ham dudi &
tu’ thé [ong mui t6i da. Tat ca cac phim so nghiéng cd
chat lugng tot, d6 tudng phan cao dudc phan tich
bang hai phuong phap la phan tich thli cdng va phén
tich bang phan mém AudaxCeph, WebCeph. Két qua:
Phan mém WebCeph c6 d6 tin cay cao trong xac dinh
diém moc tu dong va phan tich cd 10 so do gdc.
AudaxCeph c6 mirc do tin cay cao § 6 s6 do goc (SNA;
SNB; U1, L1; L1, NB; Goc 16i mdt, Géc mat phang ham
dudi). Két luan: Phan mém AudaxCeph va WebCeph
la nhitng cong cu ho trg hitu ich cho bac si lam sang
trong viéc phan tich phim so nghiéng. Tuy nhién, bac
si lam sang nén hiéu chinh lai cac diém moc khong
trén mat phang doc gilta khd xac dinh chinh xac bdi
phan mém nhu Porion, Gonion, Orbital, ria can va
chop rang clra ham trén va ham dudi trudc khi cho
phan mém phan tich. Ta’ khod: phim so nghiéng,
phan tich tha cong, phan tich ty dong, WebCeph,
AudaxCeph, chi s6 tugng quan.

SUMMARY
RELIABILITY OF ANGULAR
MEASUREMENTS ON LATERAL
CEPHALOMETRIC RADIOGRAPHS
ANALYZING BY AUDAXCEPH AND

WEBCEPH SOFTWARE
Background: The application of digital programs
to analyze lateral cephalometric images brings many
advantages to clinicians: saving time, convenient data
storage, high efficiency in treatment planning, and
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comparison before-after treatment. The question
asked is how reliable the automatic analysis software
is. The objective of this research is: Compare angular
measurements in lateral cephalometric radiographs
analyzed manually with those analyzed by the
AudaxCeph and WebCeph. Materials and Methods:
A descriptive cross-sectional study was conducted on
40 lateral cephalometric radiographs of pre-treatment
orthodontic patients, aged 12-18. All radiographs
were taken with the Frankfort horizontal plane parallel
to the floor and the maximum intercuspation position.
All radiographs were high-quality and high-contrast.
Each radiograph was analyzed using two methods:
manually and with AudaxCeph, WebCeph. Results:
WebCeph demonstrated high reliability in the analysis
of all ten angular measurements. AudaxCeph showed
high reliability for six angular measurements (SNA,
SNB, U1l-L1, L1-NB, facial convexity angle, and
mandibular plane angle). Conclusions: Both
AudaxCeph and WebCeph are effective tools for lateral
cephalometric  analysis. However, for optimal
accuracy, clinicians should adjust landmarks off the
midsagittal plane (Porion, Gonion, Orbitale, and the
incisal edge and apex of the maxillary and mandibular
incisors) before proceeding with automated analysis
by the programs.

Keywords: lateral cephalometric
manual tracing, automated analysis,
AudaxCeph, intraclass correlation coefficient.

I. DAT VAN DE

Phim so nghiéng la mdt cong cu khdng thé
thiéu trong chan doéan va lap k& hoach diéu tri
chinh hinh rdng mat. Phan tich phim so nghiéng
truyén thong la phan tich thu céng trén gidy vé
phim, véi cac budc: xac dinh cac diém mdc, xac
dinh s6 do goc va khoang cach, ti 1€ gilra cac cau
tric cla ca thé can khao sat. Nhitng ndm gan
day, vGi su phat trién nhanh chéng cua céng
nghé tri tué nhan tao, viéc phan tich phim so
nghiéng thi c6ng dang dan dugc thay thé bang
cac phan mém ky thuat s6. Viéc s dung cac
phan mém ky thudt s6 d€ phan tich phim so
nghiéng mang dén nhiéu thuan Igi cho cac bac si
nhu tiét kiém thdi gian, dé dang luu trit di liéu,
thuan Igi trong Iap k€ hoach diéu tri va so sanh
trudc-sau diéu tri.

Phan mém phan tich phim so nghiéng hién

radiograph,
WebCeph,
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nay chia thanh hai loai la phan tich tu dong va
phan tich ban tu dong. Cac phan mém phan tich
ban tu ddng doi hdi bac si xac dinh diém mdc,
sau do phan mém phan tich. Trong khi do, cac
phan mém phéan tich tu ddng cd thé xac dinh
diém méc va phéan tich, dién hinh nhu phan
mém AudaxCeph, WebCeph. Nhiéu nghién cliu
cho thdy phan tich ban tu déng qua cac phan
mém co do tin cay cao, trong khi két qua cla cac
nghién cltu vé do tin cay cua phan tich tu dong
khac nhau qua nhiéu nghién ciru[1,2].

VGi mong mubn xac dinh d0 tin cay cla
phuong phap phan tich tu dong & hai phan mém
dugc s dung phS bién 1a AudaxCeph va
WebCeph, nghién cltu nhdm: So sanh s6 do cac
géc thudng dung trong phan tich phim so
nghiéng dugc xac dinh bang phan mém
AudaxCeph, WebCeph va tha cong.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CU'U

1. Thiét k& nghién cilru: Nghién cliu cat
ngang mo ta trén mau thuan tién tir nguon phim
so nghiéng cta bénh nhan Chinh hinh rang mat
trudc diéu tri tai BO mén Chan doan hinh anh
Rang Ham Mat - Khoa Rang Ham Mat - Dai hoc Y
Dugc Thanh pho H6 Chi Minh tir néam 2019 dén
ndam 2024. Tat ca cac phim so nghiéng cta bénh
nhan tudi tir 12 - 18 dudgc chup & tu thé méit
phang Frankfort song song san nha, ham dudi &
tu thé Iong mui t6i da, co6 chat lugng tot, do
tuong phan t6t cho phép xac dinh ding cac
diém madc giadi phau.

2. Phuong phap nghién ciru. 40 phim so
nghiéng lan lugt dugdc vé nét bai nghién clru vién,
xac dinh diém méc theo ki thudt v& nét phim do
so, do cac goc trén gidy vé phim va thudc do
chuyén dung trong chinh hinh rang mat. Ti€p
theo, cac dir liéu 40 file hinh anh so nghiéng nay
dugc nhap vao phan mém AudaxCeph va
WebCeph, chon tinh ndng tu’ ddng xac dinh diém
moc va phan tich trén phan mém. D liéu thu
thap dugc la cac s6 do goc: SNA; SNB; U1, SN;
L1, ML; U1, L1; U1, NA; L1, NB; Goc truc Y; Goc
[6i m&t; Goc mdt phang ham dudi theo Downs
(FMA) da do dudgc theo 2 phuang phap: phan tich
tht cong (Hinh 1) va phan tich bang AudaxCeph
(Hinh 2), WebCeph (Hinh 3).

S0 do goc (°) Pinh nghia
DBanh gia vi tri trudc sau cla
xuang ham trén so vdi nén so,

SNA goéc dugc hinh thanh bgi cac
dudng SN va NA.
Dé danh gia vi tri trudc sau cua
SNB xudng ham dudi so véi nén so,

gbc dudc hinh thanh bdi cac
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dudng SN va NB.

Géc tao bdi truc rang clra ham

U1, SN AT
trén va SN.
L1 ML Géf: tao béi truc réng cCrg ham dudi
! v@i mat phang ham duGi (GoMe).
Géc lién rang |GAc tao bdi truc dai cla rang clra
clra gitra ham trén va rang ctra gilra
Ui, L1 ham dudi.
UL NA bo ngAhiéng truc Cl\:la rang cra
! trén so vai dudng NA.
L1, NB D0 nghiéng truc cta rang cura

dudi so vdi dudng NB.

Goc tao bdi Nasion —Ava A -

5¢ [6i m3 .
Goc loi mat Pogonion.

Gbc mat phang

ham dudi theo | GOC 9itfa mat phdng Frankfort va

mat phang ham dudi.

Downs

Phan tich thong ké: D{r liéu dugc nhap
vao phan mém Excel va phén tich thdng ké bang
phan mém SPSS 20.0. Kiém dinh phuong sai mot
chiéu (ANOVA) so sanh gia tri trung binh cac s6
do gbéc dugc xac dinh gilta phan mém
AudaxCeph, WebCeph va phan tich thd cong
phim so nghiéng. Su' khac biét cé y nghia théng
ké khi gia tri p < 0,05 véi dd tin cdy 95%. ICC
dung dé danh gia tinh kién dinh cla béac si 1am
sang va hai phan mém, xac dinh mirc do tuong
dong gilra s6 do goc do AudaxCeph va WebCeph
xac dinh vGi s6 do gdoc dugc xac dinh thd cong,
tir dé danh gia do tin cay cua hai phan mém cho
tirng so do.

Hinh 1. Ky thudt dinh diém méc gidi phéu va xic
dinh so do trén gidy vé phim

Hinh 2. Phén tich phim so nghiéng bang
AudaxCeph
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Bang 1: Két qua kiém dinh phuong sai
mot chiéu (ANOVA) so sanh gia tri trung

Measurements

Hinh 3. Phén tich phim so nghiéng bang WebCeph
. KET QUA NGHIEN CUU

Bicéu do

80

60

I - -
0 —

Th6ng ké mo ta bao gBm gia tri trung binh va
dd I1éch chuén cla céac sd do gdc dudc xac dinh
th cong bdi bac si Iam sang va xac dinh tu dong
bai hai phan mém la AudaxCeph va WebCeph. Gia
tri trung binh va dd 1éch chudn cla cac s& do gdc
dugc xac dinh bdi ba phuong phap kha gidng
nhau, dugc thé hién trong bi€u do 1.

Biéu db 2: Chi su tuong quan giira cidc phuong phip xdc dinh
s do goc trén ph]m S0 nghung

Ca hai phén m'ém AudaxCeph vé WebCeph
déu cho thay do tin cdy tot trong phan tich phim
so nghiéng so vd@i phan tich thu céng (ICC >
0,75). Phan mém WebCeph cho thdy do tin cay
xudt sac & ca 10 sd do gbéc (ICC > 0,90). Phan
mém AudaxCeph, c6 9 s6 do gdc thé hién do tin
cay xudt sac (ICC > 0,90) va 1 s8 do goc (Goc
truc Y) thé hién mic do tin ciy tét (ICC =

0,879). banh gia tuang quan gilra cac két qua s6

do goc gitra phan mém AudaxCeph va WebCeph
cho k&t qua ICC cao trén 0,90 & ca 10 s6 do, thé
hién mirc d6 tin cdy xudt sic, dugc thé hién
trong biéu do 2.

binh sé do goc giira phan mém AudaxCeph,
WebCeph va phan tich thu céng

S6 do goc (%) p-value
SNA 0,461
SNB 0,781

U1, SN 0,358

L1, ML 0,297

ul, L1 0,933

U1, NA 0,385

L1, NB 0,515

SGn-FH 0,246
NA-APog 0,881
FMA 0,485

K&t qua kiém dinh phucng sai mét chiéu
(ANOVA) cho thdy ca 10 s6 do cé p > 0,05 thé
hién su khac biét khéng cd y nghia théng ké
gita phan tich tu doéng bang phan mém
AudaxCeph, WebCeph va phan tich tht cong.

IV. BAN LUAN

Cung Vvéi su phat trién cla tri tué nhan tao,
cac phan mém phan tich phim so nghiéng ngay
cang phé bién do ti€t kiém thai gian, t6i uu hoa
luu trir dir liéu va hd trg 1ap k& hoach diéu tri
mot cach hiéu qua. Tuy nhién do tin cay cua
phucng phap phan tich tu dong con nhiéu tranh
ludn. Vi vdy, nghién citu dugc thuc hién nham
danh gia do tin cdy cla hai phan mém phan tich
phim so nghiéng tu dong la AudaxCeph va
WebCeph so vgi phuong phap phan tich thd
cdng (dugc coi 1a chudn vang). K&t qua nghién
cttu cho thdy ca hai phan mém AudaxCeph va
WebCeph déu cd do tin cay t6t trong phan tich
phim so nghiéng (ICC gitra phan tich bang phan
mém va phan tich thd cong > 0,75). Nhin chung,
cac s6 do ma hai phan mém cho ra déu c6 ICC
cao. Tuy nhién, mot s6 s6 do co khoang dao
dong clia ICC rong (vdi khoang tin cay la 95%),
vdi gidi han dudi nhé han 0,75.

Daoi véi phan mém WebCeph cho thdy do tin
cay xudt sac & ca 10 s6 do goc (ICC > 0,90). Két
qua nay tuagng dong vdi nghién clru cla Saya M
Azeez [3] dGi vGi cac s6 do SNA; SNB; U1, NA;
L1, NB; U1, L1; L1, ML (ICC > 0,90). K&t qua
cla chung t6i nhat quan vdi két qua nghién cru
cla Saya M Azeez [3] vé khoang tin cay rong &
cac sO do L1, ML va hep & cac s6 do SNA; SNB.
Tuy nhién, trong nghién cllu cla Saya M Azeez
[3], khoang tin cay & cac s6 do gbéc U1, NA va
U1, L1 rong; trong khi trong nghién cltu cua
ching t6i, hai s6 do goc nay & phan mém
WebCeph c6 ICC cao va khoang tin cay hep.
Nghién clru clia Saya M Azeez [3] cé c@ mau
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nho, nén cd thé cd su khac biét nhiéu vé do
chinh xéc gitta cac mau khi xac dinh diém méc
khong trén mat phang doc gitra, tir d6 dan dén
khoang tin cay réng han & nhiéu s6 do. Két qua
cla nghién clru cla chidng to6i vé phan mém
WebCeph ciing tugng dong véi nghién clru cta
Deepika Katyal, S Tsander Tito Prince [4,5] & cac
s6 do goc SNA; SNB; U1, SN; U1, L1 (ICC >
0,90). Piéu nay cho thdy tinh chinh xac va 6n
dinh trong viéc xac dinh cac diém méc lién quan
s0 do nay cua phan mém WebCeph. Nghién clru
cla Tsolakis va Bulatova [6,7], cac tac gia phat
hién su khac biét co y nghia théng ké & goc L1,
ML gilta phuong phap xac dinh tha cong va
phuang phap xac dinh bang WebCeph. Nghién
clfu cta ching t6i co két qua ICC gilta phan tich
tu dong bai phan mém WebCeph va phan tich thu
céng clia L1, ML & mifc cao, khoang dao dong
clia ICC rdng, véi gidi han dudi ctia ICC la 0.757.
VGi mét ¢G mau I8n han va dong déu hon vé su
khé xac dinh cla cac diém méc trén cac mau, cd
thé sé& cho két qua ICC clia L1, ML thép hon.

PG6i véi phan mém AudaxCeph, két qua
nghién cu cho thdy c6 9 s& do gdc (Bi€u do 1
va 2) thé hién dd tin ciy rat tét (ICC > 0,90).
Tuy nhién, khoang tin cay cling dao déng kha
I6n & nhiéu s6 do: U1, SN; L1, ML; U1, NA; L1,
NB; L1, ML, gdc truc Y thé& hién mdc dd tin cay
tot (ICC,= 0,879). Bon s6 do goc cd giGi han
dudi ctia khoang dao ddng ICC nhé han 0,75 thé
hién murc do tin cay chi 8 murc trung b|nh mac
du ICC cua s6 do nay van & muc tot. Nghlen ctru
cla Britta Ristau [8] vdi phuong phap do toa do
céc diém mdc da cho thdy cac diém nhu Porion,
Orbitale, ria cdn va chdp rang clra ham trén va
ham dudi dugc xac dinh bang phan mém
AudaxCeph khong dang tin cdy. Nghién cltu trén
st dung s liéu vé toa do diém, khac véi phuong
phap st dung s6 do gdc clia ching tdi. Cac diém
mdc dugc xac dinh la khéng dang tin cdy &
nghién cru trén lién quan dén cac s6 do géc ma
AudaxCeph cho két qua khoang dao dong cla
ICC rong va giGi han dudi nhd han 0,75. Vi vay,
6 thé ndi rang k&t qua nghién cltu cta ching toi
cling déng thuan vai nghién cltu trén vé viéc cac
diém méc Porion, Orbital, ria c&n va chdp ring
cra ham trén va ham derl dudc xac dinh khong
chinh xac bdi phan mém AudaxCeph dan dén
cac goéc U1, SN; Goéc truc Y; U1, NA; L1, ML ¢co
khoang dao déng cta ICC réng. Nghién CL'ru cla
ching toi cling dong thuan vdi nghién cltu cua
Maryam Foroozandeh [9] & ICC clia cac s6 do
goc SNA; SNB (ICC > 0,90).

BOn s do goc trén (U1, SN; L1, ML; U1, NA;
Géc truc Y) déu lién quan den cac dlem moc
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khéng ndm trén mat phang doc gilta nhu:
Gonion (Goc ham); Porion (BG trén 06ng tai
ngoai); Orbital (B& dudi 6 mat); ria cdn va chop
rang ctfa ham trén va ham dudi. Cac diém méc
khdng nam trén mét phang doc gitta ¢ thé kho
xac dinh hon cac diém méc nam trén mat phang
doc gilta do su khong r6 nét, mG nhoa, bat can
XL'rng cla ham dudi, su bat d6i xrng cla hai
rang clra gitra.

VGi phu’dng phap chon mau thuan tién, 40
mau |a phim clia cic bénh nhan dén kham Chinh
hinh rdng mat, vi vay cd su da dang vé su sai
hinh rang va xudng, dan dén viéc xac dinh cac
diém méc trén réng va cac diém méc khdng trén
mat phang doc gitra khé khan, do khé xac dinh
khac nhau (khéng déu) trong 40 mau, vi vay dua
ra két qua ICC dao dong réng hon.

V. KET LUAN

Két qua nghién ctru cho thdy WebCeph c6 do
tin cdy cao trong xac dinh diém mdc tu déng va
phan tich ca 10 s6 do gdc, trong khi AudaxCeph
cé mifc do tin cdy cao G 6 s6 do goc (SNA; SNB;
U1, L1; L1, NB; Goc 16i mat, Goc mét phang ham
dudi) va mirc do tin cdy trung binh & cac s6 do
géc lién quan cdc diém mdc khéng trén mat
phang doc gitra (U1, SN; L1, ML; U1, NA; Goc
truc Y). M6t s& diém mdc khdng ndm trén mat
phang doc gilra (Porion, Gonion, Orbital, ria cdn
va chop rang cra ham trén va ham dudgi) kho
xac dinh chinh xac. Do d6 bac si Iam sang nén
kifm tra va hiéu chinh lai cac diém mdc nay
trudc khi cho phan mém phan tich.

Két qua nghién clu cho thdy phan mém
WebCeph va AudaxCeph cé d6 chinh xac tuong
ddi tin cay véi mot s6 diém méc va s6 do gdc,
thao tac nhanh, dan gian, kha nang tai lap t6i uu
va chi phi thap, la giai phap kha thi va hiéu qua
cho céc bac si Rang Ham Mat khi phéan tich phim
so nghiéng.

Phén mém AudaxCeph va WebCeph cd thé
dudc xem la cong cu ho trg cho nha lam sang
trong viéc phan tich phim so nghiéng, gilp tiét
kiém thdgi gian, de dang 1ap ké hoach, so sanh
két qua trudc va sau diéu tri, cling nhu luu trit
dir liéu.
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DPANH GIA MAU NOI KIEM TRA CHAT L’ONG XET NGHIEM PINH
NHOM MAU HE ABO VA RHESUS D TREN BA PHUO'NG PHAP:
PHIEN PA, ONG NGHIEM VA GELCARD

Tran Thi Hué Véan', Nguyén Khanh Cuwong!, Tran Nhat Nguyén',

TOM TAT. B

Muc tiéu: Danh gid mau ndi ki€ém dinh nhém
mau he ABO va Rhesus D trén ba phuang phap phién
da, ong nthem va gelcard. Phuong phap nghuen
cu’u Bo mau n0| kiém bao gém 8 16 mau (9 mau/Io)
bé mau hong cau A Rhesus D duong, b0 mau hong
cau B Rhesus D duong, bd mau héng cau AB Rhesus
D duong, b6 mau hdng cau O Rhesus D am, huyét
tuang A, huyét tuong B, huyét tuong AB va huyét
tuong O dugc danh gia bang ba phudng phap: phlen
da, ong nghiém va gelcard. Trong moi bd mau, sé
chon ngau nhién ba mau va thuc hién xét nghiém dlnh
nhém mau trén ba phuong phap phién d4, ong
nghlem va gelcard va so sanh ti 1€ dong thuan cua bo
mau bang ba phucng phap trén. Két qua Tai ca ba
phucong phap xét nghiém: phlen da, ong nghlem va
gelcard déu xac dinh ch|nh Xac nhom mau cua bo mau
ndi kim dinh nhém mau hé ABO va Rhesus: bd mau
hong cau A Rhesus D derng, b6 mau héng cau B
Rhesus D dugng, b0 mau hong cau AB Rhesus D
ducgng, b6 mau hong cdu O Rhesus D am, huyét
tuagng A, huyét tucng B, huyét tudng AB va huyét
tugng O. Ti Ié dong thuan cia tdm bo mau gilra ba
phuang phap dat 100% tai ca ba phuang phap, khong
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ghi nhan bat ky sai léch nao. Ket luan: Ti 1€ dong
thudn vé két qua dinh nhém mau clia tdm bd mau ndi
klem bang ba perdng phdp xét nghiém dinh nhém
mau: phlen da, 6ng nghiém va gelcard dat 100%. Cac
b6 mau ndi klem dinh nhém mau phu hdp vGi nhiéu
perdng phap khac nhau tai cac phong xét nghlem va
c6 kha néng (g dung vao chuong trinh ndi kiém tra
chat lugng xét nghlem dinh nhém mau.

T khoa: Noi kiém, Binh nhém méau, Phién da,
Ong nghiém, Gelcard.

SUMMARY
ASSESSMENT OF INTERNAL QUALIY
CONTROL SAMPLES FOR ABO AND RHESUS
D BLOOD GROUP DETERMINATION USING
THREE TESTING METHODS: SLIDE, TEST

TUBE AND GELCARD

Objective: This study aimed to evaluate internal
control samples for ABO and Rhesus D blood group
determination across three methods: slide, test tube
and gelcard. Methods: The internal control samples
consisted of 8 lots, each containing 9 samples,
including red blood cells A Rhesus D positive, B
Rhesus D positive, AB Rhesus D positive, O Rhesus D
negative, A plasma, B plasma, AB plasma and O
plasma. These lots were evaluated using three blood
grouping methods: slide, test tube and gelcard. From
each lot, three samples were randomly selected and
tested across all three methods, followed by
comparision of the concordance rate among the
methods. Results: All three testing methods: slide,
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