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V. KET LUAN

Tém lai, két qua nghién clru cho thay tiéu soi
huyét dwéng tinh mach van 1a phwong phap diéu tri
hiéu qua & ca hai nhém tudi, nhung két cuc dai han
chiu anh hudng dang ké béi cac yéu t6 lien quan dén
tudi. Diéu nay nhan manh rang chién lwoc cai thién
két cuc & ngudi Ién tudi can tiép can toan dién, khdng
chi dirng lai & tai twéi mau ma con bao gém tdi wu hoa
cham séc sau ddt quy va quan ly bénh nén.
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TOM TAT

Muc tiéu: Danh gia hiéu qua cla mang huéng dan va
nep dinh vi in 3D trong ph&u thuat xoay phirc hop ham trén
— ham dwai diéu tri [éch mat.

P6i twong va phwong phap: Nghién ctru mo ta cét
ngang trén 20 bénh nhan Iéch mat dwgc phau thuat chinh
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hinh xwong c¢é ng dung dung hinh 3D d& lap ké hoach
phau thuat mé phéng va s dung mang huéng dan, nep
dinh vi dwoc thiét ké k§ thuat sé va in 3D bang vat liéu kim
loai.

Két qua: 100% ca bénh dat sy trung khop file dwng
hinh 3D xwong sau phau thuat va ké hoach ban dau. Thoi
gian phau thuét trung binh 3.11 + 0,25 gi¢». Sau 6 thang
90% dat can déi khuén mat, 5% léch nhe va 5% can can
thiép bd sung.

Két luan: 'ng dung mang huwéng dan cét va nep dinh
vi in 3D gilip rat ngén thoi gian phau thuat va tang do chinh
xac trong viéc di chuyén xwong theo ké hoach phau thuat.

Ttr khéa: Chinh hinh xwong, léch mat, mang huwéng
dan, nep dinh vi, in 3D.
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SUMMARY

FACIAL ASYMMETRY CORRECTION USING
OSTEOMY AND ROTATION OF THE MAXILLO-
MANDIBULAR COMPLEX WITH 3D-PRINTED CUTTING
GUIDE AND POSITIONING PLATE: A CASE SERIES

Objective: To evaluate the effectiveness of 3D-printed
surgical guides and positioning plate in maxillomandibular
complex rotational surgery for the treatment of facial
asymmetry.

Materials and Methods: A cross-sectional descriptive
study was conducted on 20 patients with facial asymmetry
undergoing orthognathic surgery with three-dimensional
virtual surgical plans and using surgical cutting guides,
positioning plates that were digitally designed and
fabricated using metal 3D-printed.

Results: All patients (100%) had 3D post-surgery
reconstruction file and the surgical plan matched. The
mean surgical time was 3.11 + 0.25 hours. At 6 months
post-op: 90% patients achieved facial symmetry, 5%
had mild coronal asymmetry, and 5% required additional
intervention.

Conclusion: The application of 3D-printed cutting
guides and positioning plates enhances surgical accuracy
and reduces operative time.

Keywords: Orthognathic surgery, facial asymmetry,
surgical guide, positioning plate, 3D printing.

I. DAT VAN BE

Léch mat theo chiéu drng ngang la mét dang
bién dang so mat phirc tap, thuwdng lién quan dén
bat dbi xirng xwong ham trén, ham dwéi hodc phdi
hop ca hai va thwong di kem véi 1éch lac hang I
hodc hang lll xwong. Tinh trang nay khong chi anh
hwéng dén chirc ndng an nhai ma con gay mat thdm
my khuén mat, anh hwéng I&n dén tam ly va chat
lwong cudc sdng ctia bénh nhan.

Ph&u thuat chinh hinh xwong ham, dac biét |a
ph&u thuat xoay phirc hop ham trén — ham dwéi trén
mat phéng dirng ngang, dwoc xem la phwong phap
diéu tri hiéu quéa dbéi véi cac truong hop léch lac
nang nay. Tuy nhién, day la ky thuat kho, doi hoéi do
chinh xac cao trong lap ké hoach va thuyc hién phau
thuat. Hon niva trong thi phau thuat, viéc xoay phirc
hop 2 ham theo dung ké hoach gap nhiéu khé khan
do dwdi gay mé thi cac méc gidi phdu ngoai mat da
c6 sy di léch, va quy trinh phau thuat truyén théng
s dung mang huéng dan nhya twa rang khéng da
sw virng &n dé truyén tai sy di chuyén xwong ham tir
ké hoach. Sai léch trong viéc di chuyén xuwong cé thé
dan dén két qua thadm my khong tdi wu.

Sy phat trién clia cdng nghé sb va in 3D da mé ra
hwéng tiép can mai trong phau thuat chinh hinh xwong.
Viéc tng dung mang hwéng dan va nep dinh vi ca thé
héa gitip chuy&n di liéu cla ké hoach phau thuat t
méi trwdng o sang thuc té vai dd chinh xac cao.

Tai \(iét Nam, viéc L'Prjg dung cac chg nghé nay
tror]g diéu tri Iléch mat van con han ché va chwa co
nhiéu nghién cru. Do do, nghién ctru nay dwoc thgc
hién nham danh gia hiéu qué clia mang hwédng dan
va nep dinh viin 3,D trong phau thuat xoay phc hop
hai ham dieu tri bat can xtrng mat.

I. DOl TWONG VA PHUONG PHAP NGHIEN CUrU

1. Béi twong nghién clru

G6m 20 bénh nhan duoc chan doan léch mat va
c6 chi dinh phau thuat chinh hinh xwong tai Bénh
vién Rang Ham Mat Trung wong Ha Noi

Tiéu chuén Iwa chon:

- Léch mat do bat dbi xtrng xwong ham

- Co6 chi dinh phau thuat xoay phirc hop ham
trén — ham duéi

- Dbbng y tham gia nghién ctru

Tiéu chuan loai triv:

- Bénh ly toan than khéng cho phép phau thuat

- B4t can xtng nang co phdéi hop thém cac
phwong phap phau thuat khac

2. Phwong phap nghién ctru

Thiét ké nghién ctru: mé ta cat ngang.

3. Quy trinh thwc hién

Thu thap div liéu

- Chup Conbeam QT vung so mét VOi FQV I&n,
lay hét xuong va mé mém tw tran dén dwdi cam. D
lieu dwoc xuat dwdi dang DICOM.

- Scan d4u rang 2 ham bang may Trios 3, xuét
file STL

Lap ké hoach phau thuat

- Dwng hinh 3D,xu’cvng so mat tir file DICOM.
Long ghép file quét dau rang vao dwng hinh 3D so
mat

- Phan tich va Iég ké hoach phau thuat be}o
gom: xac dinh du’c‘?ng cat xwong, huwdng di chuyén
va khoang di chuyén cua xwong ham. Khao §ét céac
vung ke’E Xwong ma xac di,nh ing Xwong can giai
phéng dé qua trinh di chuyén khoi xwong ham duoc
thuan loi

- Do dac lai cac chi sb so mat dé chét phwong
an phau thuat

Hinh 1. Lép ké hoach trén 3D va thiét ké mang
hwéng dén cét, nep dinh vi vi tri xwong
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Thiét ké va ché tao

- Dwa vao dwong cat xac dinh trén 3D ching
t6i thiét ké mang huwéng dan cat xwong chira cac
théng tin vé vi tri dwong cét, khoang xwong can cét
bo theo ké hoach va vi tri cac 16 vit ¢b dinh

- Nep dinh vi dwoc thiét ké theo vi tri xwong
ham sau khi di chuyén, chira cac théng tin vé hwdng
di chuyén, huéng xoay va khodng cach di chuyén.
Nep dinh vi dwgc bat vao manh xwong dya theo cac
16 khoan vit d& khoan trwéc d6 trén mang hwéng dan
cat

- B6 mang hwéng dan va nep dinh vi duwoc in
3D kim loai va chi danh béng mat khéng tiép xtc
xwong dé dam bao sw sat khit khi d&t vao bé mat
xwong ham.

Phau thuat

- Sau khi rach va boc tach niém mac béc 16
xwong ham, mang hwéng dan dwoc dat vao va diéu
chinh vé& vi tri sat khit hoan toan trén bé& mat xwong.
Khoan vit cé dinh mang.

- Cét xwong theo mang hwdng dan.

- St dung nep dinh vi dé dwa xwong di chuyén
dén vij tri theo ké hoach

- S dung nep vit d& cb dinh xwong vao cac
tru chju lwc. Sau khi hoan tat, nep dinh vi s& dwoc
thao bé.

Hinh 2: St dung mang huéng dan cat va nep
dinh vj vi tri xwong trong phau thuét

a. Dat mang hwéng dan cat
b. St dung nep dinh vi dwa xwong ham vé ding
vi tri theo ké& hoach va cb dinh bang nep vit

c¢. Nep dinh vi dwoc thao bé

DPanh gia két qua dwa trén cac tiéu chi

- Thoi gian phau thuat

- Muc do chc‘“)ng~khé’p file 3D xwong sau phau
thuat véi ké hoach phau thuat

- Sw can déi khuén mét sau phau thuat

- Mtrc d6 hai long clia bénh nhan

lll. KET QUA
1. Pac diém chung ciia mau nghién cliru
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Bang 1. Bac diém chung cta déi tuvong nghién
ciru

Dic diém So '(‘:1’;’ ng Ty 18 (%)
Nam 9 45,0
N 11 55,0
Léch mat mirc do vira 12 60,0
Léch mat mirc d6 nang 8 40,0

Nghién ctru bao gém 20 bénh nhan léch mat,
trong dé niv chiém ty 1& cao hon nam (55%). Mirc d6
léch mat cha yéu & mure viva chiém 60%

2. Két qua phau thuat

Thoi gian phau thuat trung binh 1a 3,11 £ 0,25
gio.

Bang 2. Murc d6 chdng khép két qua sau phau
thuat véi ké hoach phau thuéat

Két qua S?nc):a 1;};";?
Chénh léch dwdi 1Tmm 20 100
Chénh léch 1 =3 mm 0 0
Chénh léch trén 3mm 0 0

Tién hanh chéng khép dwng hinh 3D sau md va
ké hoach phau thuat cho thdy 100% cac ca thuc hién
theo dung ké& hoach

Bang 3. Muc dé cén dbi khuén mét sau phdu
thuat

Két qua S;‘)nt):a T(g/ol)é
Can dbi khudén mat 18 90,0
Léch nhe 1 5,0
Léch nhiéu can can thiép bd sung 1 5,0

Kiém tra sau phau thuat 6 thang c6 18 ca dat sw
can dbi khuén mét 2 bén. 1 ca con léch nhe theo
chiéu dirng ngang va 1 ca con sw bat can xrng rd bo
nén xwong ham dui 2 bén

Mtrc dd hai long ctia bénh nhan sau phau thuat
dat 95%. Co6 1 bénh nhan mac du co sw cai thién ro
vé thdm my, tuy nhién van con sy bat can déi bor vién
xwong ham dwéi 2 bén.

IV. BAN LUAN
Két qua nghién ctru cho thay viéc trng dung mang
hwéng dan va nep dinh vi in 3D mang lai hiéu qua
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cao trong phau thuat xoay phirc hop ham trén — ham
dwéi diéu tri léch mét, thé hién qua ty |& trung khép
két qua sau phau thuat va ké hoach phau thuat dat
100% va murc do hai long clia bénh nhan dat 95%.

Thé&i gian va dd chinh xac cta phau thuat

M6t trong nhirng wu diém néi bat ctia ky thuat nay
I& kha nang truyén tai chinh xac di liéu tir k& hoach
phau thuat do vao thuc té. Viéc st dung mé phéng
3D cung cép tdm nhin tryc quan va toan dién cau
tric xwong ham cua tirng bénh nhan, hiéu qua trong
viéc xac dinh vj tri dwong cit xwong tranh cac mbc
gii phau quan trong. Nep dinh vi gitp viéc di chuyén
xwong va ¢ dinh clrng chdc manh xwong tai vi tri
méi tao diéu kién thuan loi cho qua trinh uén va bat
nep vit két hop xwong vao cac tru chiu lyc.

Theo Gagnier D va cong s (2024), sai s6 trung
binh khi st dung hé théng phau thuat c6 hé tro may
tinh (computer-assisted surgery) giam dang ké so
v&i phwong phap truyén thdng (€1 mm) [2]. Twong
tw, nghién clru ctia Yoonjo L va cong sw cho thay do
chinh x&c vi tri xwong sau phau thuat dat cao hon ré
rét khi st dung nep dinh vi ca thé hoéa [3].

Trong nghién ctru clia ching t6i, sau phau thuat
bénh nhan dwoc chup lai Conebeam CT va tién hanh
chap mé hinh 3D so mat sau phau thuat va mé hinh
ké hoach phau thuat cho thay chi cé sw chénh léch
nhé gitra 2 file dwng hinh, chd yéu dwéi 1mm.

Bén canh d6 thdi gian phau thuat trung binh trong
nghién ctvu 14 3.11 + 0,25 gi®, thap hon so véi mot sd
bao cao str dung phwong phap truyén thdng (thwdng
4-5 gity dbi v&i phau thuat hai ham).

Viéc rut ngén thdi gian phau thuat cé thé duoc
giai thich b&i: mang hwéng dan gitp viéc thye hién
cac duwong cét ché xwong an toan, dé dang va nhanh
chéng hon. Ngoai ra viéc tich hop s8n cac théng sé
di chuyén xwong trong nep dinh vi gidp gidm thoi
gian do dac va diéu chinh vi tri xwong trong thi phau
thuat. Theo nghién ctu téng quan cia Sumit G cho
thay viéc st dung lén ké hoach a0 va mang huéng
dan gitp gidm dang ké thoi gian phau thuat va tang
hiéu qua cta quy trinh phau thuat [4].

Két qua thim my

Ty lé dat can dbi khuén mat trong nghién ctru 1a
90%, va ti I& hai Ibng ciia bénh nhan sau phau thuat
dat 95% twong dbéng véi nhiéu nghién clu trong
va ngoai nwéc khac [1]. Theo mot nghién ciru tdng
quan ctia Zhixing C va cdng s nam 2021 [5] thi ca
v&i quy trinh truyén théng va quy trinh ki thuat sé déu
mang lai sw cai thién vé thdm m§ va chat lwong cudc
séng cho bénh nhan. Cé thé thay rang két qua tham
my sau phau thuat phu thudc nhiéu vao ké hoach

phau thuat va kinh nghiém cta phau thuat vién va
cac cong cu lap ké hoach 3D nén dwoc xem la mot
tro thi dac lwe cho phau thuat vién hon 1a mét yéu
td quyét dinh mirc d6 thanh cong vé méat thdm my.

Mét trwong hop chwa dat két qua téi wu trong
nghién ctru cla chung t6i c6 thé lién quan dén sy
khac biét vé thé tich va kich thuwéc phan canh ngang
xwong ham duwdi 2 bén. Do do viéc xoay phirc hop
2 ham don thuan khéng da dé lam can déi hai bén
mat. Bénh nhan nay sau dé duoc phau thuat tao vién
khuén mat (contouring) thi hai. Diéu nay phu hop véi
nhan dinh rang: véi cac ca bat can xirng nang, can
thiét phéi hop nhiéu phwong phap phau thuat chinh
xwong dé dat két qua tét.

V. KET LUAN

Viéc rng dung ky thuat dwng hinh 3D, thiét lap ké
hoach phau thuat o va ng dung mang hwéng dan,
nep dinh vi van 1a van d& mai ddi véi chang téi. Tuy
nhién trén 20 bénh nhan dwoc nghién ctru, chung téi
nhan thay vai trd clia céng nghé sb trong phau thuat
chinh hinh xwong ham mat, dac biét trong cac ca
Iéch mat phirc tap, né khéng chi nang cao dé chinh
Xac ma con gilp giam dang ké thdi gian phau thuat.

Hinh 3. BN Bii M H — 19 tudi
a. hinh anh trwéc phau thuat
b. hinh anh sau phau thuat

c. Conebeam CT trwéc va sau phau thuat

d. Chdng chap dwng hinh 3D ké& hoach va sau
phau thuat
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PO CHUM, DO CHECH VA KHOANG TUYEN TiNH
CUA XET NGHIEM CYSTATIN C TREN HE THONG ROCHE COBAS C502
Lé Van Thanh', Tradn Thanh Vinh', Téng Hiru Huynh Gia?, Dwong Ha Khanh Linh'

TOM TAT

Dat van dé: Danh gia eGFR qua Cystatin C gitip khac
phuc “khodng mu Creatinine”. Theo ISO 15189:2022, viéc
xac nhan gia tri st dung trén tirng hé théng may la yéu cau
bat budc.

Muc tiéu: Xac dinh d6 chum, do chéch va khoang
tuyén tinh clia xét nghiém Cystatin C trén hé thdng Roche
Cobas ¢c502.

Phwong phap: Nghién ctru mé ta c&t ngang (11/2024—
07/2025). B6 chum va dé chéch dwgc danh gia qua 2 mic
noi kiém (QC). Khoang tuyén tinh khao sat tai 5 mic ndng
dé (0,4-6,8 mg/L). Dir liéu dwoc dbi chiéu véi tng sai sb
cho phép (TEa = 7,61%).

Két qua: Do chum: %CV ngan han (1,04% va 0,81%)
va dai han (0,82% va 0,72%) déu dat chudn nha san xuét.
Do dung: D6 chéch thywe nghiém (0,24% va 0,29%) va sai
sb téng (1,59% va 1,48%) déu ndm trong gi¢i han cho
phép. Khoang tuyén tinh: Dat do twong quan chat ché véi
phwong trinh y = 1,0163x + 0,0315 va R? = 0,9992 trong
dai 0,4-6,8 mg/L.

Két luan: Xét nghiém Cystatin C trén hé théng Roche
Cobas ¢502 dat cac tiéu chudn v& d6 chum, do dung va
khoang tuyén tinh, ddm bao db tin cay cao trong chdn doan
va theo doi bénh than man.

Ttr khéa: Cystatin C, xac nhan gia tri s dung, do
chum, dd chéch, khoang tuyén tinh.
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SUMMARY

PRECISION, BIAS, AND LINEAR RANGE OF THE
CYSTATIN C ASSAY ON THE ROCHE COBAS C502
SYSTEM

Background: Accurate estimation of the glomerular
filtration rate (eGFR) is crucial for managing chronic kidney
disease. Cystatin C is a superior biomarker that addresses
the “creatinine blind spot”. According to ISO 15189:2022,
verifying assay performance on specific analytical systems
is mandatory.

Objective: To evaluate the precision, bias, and linearity
of the Cystatin C assay on the Roche Cobas c502 system.

Methods: A cross-sectional descriptive study was
conducted from November 2024 to July 2025. Precision
and bias were assessed using two levels of internal quality
control (QC). The linear range was determined across five
dilution levels (0.4—6.8 mg/L). Data were analyzed using
ANOVA and linear regression, then compared against the
total allowable error (TEa = 7.61%).

Results: Precision: Short-term precision (%CV) was
1.04% and 0.81%; long-term precision was 0.82% and
0.72% for the two QC levels, both meeting manufacturer
specifications. Accuracy: Experimental bias (0.24% and
0.29%) and Total Error (1.59% and 1.48%) were well
within acceptable limits. Linearity: A strong correlation was
observed with the equation y = 1.0163x + 0.0315 and R? =
0.9992 within the range of 0.4-6.8 mg/L.

Conclusion: The Cystatin C assay on the Roche
Cobas ¢c502 system fulfills all quality requirements for
precision, accuracy, and linearity. This procedure ensures
high reliability for the clinical diagnosis and monitoring of
renal diseases.

Keywords: Cystatin C, method verification, precision,
bias, linearity.



