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TiNH CHINH XAC TRONG PHAU THUAT CHiNH HiNH
XUONG TIEP CAN HAM DUGI TRUGC TAI
BENH VIEN RANG HAM MAT TRUNG UONG HA NOI

‘ Ta Quang Hao', L& Ngoc Tuyén?, Dang Triéu Hung’,
bong Ngoc Quang? Pham Quang Dwong?, Dwong Chi Hiéu?,

TOM TAT

Muc tiéu: Danh gia do chinh xac trong phau thuat
chinh hinh hai xwong ham véi trinh tw tiép can ham
duéi trwdc théng qua ¢ng dung phdn mém 3D ma
ngudn mé.

DP6i twong va phwong phap nghién ctru: Nghién
clru tién cteu, méd ta chum ca bénh dwoc tién hanh trén
3 bénh nhan c6 chan doan sai léch xwong ham loai Ill.
Bénh nhan dwoc phau thuat chinh hinh hai ham tiép
can ham dw@i trwdc tai Bénh vién Rang Ham Mat Trung
wong Ha Noi tir thang 06/2025 dén thang 04/2026. D
liéu thu thap bao gdm hinh thai léch lac xwong, biéu
hién trén cac mét phéng va géc d6 chan doan qua phan
mém Webceph, ké& hoach va phwong phap phau thuat.
Tinh chinh xac dwoc danh gia théng qua di liéu chdng
phim chup sau phau thuat mét tuan véi ké hoach 3D, st
dung nguwdng sai léch t&i han la 2mm.

Két qua: D liéu chéng phim trén ba bénh nhan cho
thay 2/3 ca dat vi tri xwong ham trén chinh xac, du can
thiép ham trén sau. Ca bénh th(» ba ghi nhan murc sai
Iéch trén 2mm do sy tai phat sém sau md. Diém chung
l& c& ba ca nay déu tai phat sém xwong ham dwéi theo
chiéu ngang.

Két luan: Phau thuat chinh hinh hai xwong ham tiép
can xwong ham dwdi trwdc mang lai két qua twong ddi
chinh x&c. ng dung phan mém 3D hb tro tét.

Ttr khéa: Phau thuat chinh hinh xwong, ham mat,
ham duéi trudc, phdn mém ma ngudn mé, tinh chinh xac.
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Phan Huy Hoang? Lé Hoang Tram Anh?

Objective: To prospectively evaluate the surgical
accuracy of bimaxillary orthognathic surgery utilizing
a mandible-first sequence achieved through the
application of open-source three-dimensional (3D)
virtual planning software.

Subjects and Methods: A prospective case series
study was conducted on three patients definitively
diagnosed with skeletal Class Il malocclusion.
These patients underwent mandible-first bimaxillary
orthognathic surgery at the National Hospital of Odonto-
Stomatology in Hanoi between June 2025 and April
2026. The comprehensive data collection process
encompassed the specific morphology of skeletal
discrepancies, angular and planar manifestations
analyzed via WebCeph software, and detailed
surgical plans. Postoperative surgical accuracy was
quantitatively assessed by superimposing one-week
postoperative 3D imaging data onto the preoperative
virtual surgical plans. A critical clinical deviation
threshold of 2.0 mm was utilized to evaluate the precise
positioning of the osteotomized segments.

Results: Three-dimensional superimposition
analysis demonstrated that the maxilla was accurately
repositioned in two of the three cases, despite being
operated on secondary to the mandible. However, the
third case exhibited a clinically significant deviation
exceeding the established 2.0 mm threshold, which
was primarily attributed to early postoperative
relapse. Notably, a consistent observation across all
three evaluated patients was the presence of early
mandibular relapse, which predominantly manifested in
the transverse dimension.

Conclusion: The implementation of a mandible-
first sequence in bimaxillary orthognathic surgery
yields relatively accurate postoperative outcomes.
Furthermore, the integration of open-source 3D software
serves as a highly effective and intuitive adjunctive tool
for comprehensive surgical planning and evaluation.

Keywords: Orthognathic surgery, maxillofacial,
mandible-first, open-source software, accuracy.

I. DAT VAN DE
Sw phat trién ctia cac phwong tién két hop
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xwong cing chac da tao tién dé& cho ky thuat
phau thuat chinh hinh hai xwong ham tiép can
ham dwéi trudc (mandible-first approach). Ké tw
khi Buckley va cong sw (1987) Ian dau mé ta trinh
tw nay, phwong phap da khéng nging dwoc tdi wu
hoéa trong thire hanh I1&m sang.

Hién nay, sw bung nd cia cong nghé lap ké
hoach phau thuat do 3D da nang cao dang ké tinh
chinh xac va hiéu qua cta ky thuat nay. Nghién
ctu cta Lorenzo Trevisiol (2022) cho thay sai
léch gitta m6é phéng 3D va két qua phau thuat
thuwe té theo trinh tw ham dwai trwdce 1a khong cé
y nghfa lam sang (dwéi 2mm). Vé mat sinh co hoc
va phau thuat, tiép can ham duéi truéc mang lai
nhiéu wu diém vuot troi. Ky thuat nay hé tro én
dinh va dinh vi chinh xac cac phan doan trong
cat xwong ham trén nhiéu manh hodc can thiép
theo chiéu ngang; déng thoi tao thuan loi cho
cac trvong hgp xoay phirc hgp ham mat ngwoc
chiéu kim déng hé (CCW) nh&r gidm d6 day mang
phau thuat trung gian. D&c biét, loi ich cbt 16i cta
phwong phap ndm & kha ndng kiém soat 16i cau.
Viéc gitr nguyén ven xwong ham trén gén lién véi
nén so cung cap mét méc tham chiéu giai phau
va virng chéc, giup dinh vi 16i ciu chinh x&ac hon
dang ké so véi tiép can ham trén trwéc (maxilla-
first), dac biét gia tri trén bénh nhan c6 bénh ly
khép thai dwong ham hoéc khé dinh vi 16i cAu.

DU bat ky trinh tw nao dwoc lap ké hoach
chuén xac ciing c6 thé dem lai két qua tét, viéc
kiém chirng tinh wu viét ctia k§ thuat trén [am sang
thuc té 1a can thiét. Do do, nghién ciru nay nham
danh gia dd chinh xac cta phau thuat chinh hinh
hai xwong ham tiép can ham dwdi trwdc tai Bénh
vién Rang Ham Mat Trung wong Ha Néi thdng qua
&ng dung phan mém 3D ma ngudn mé, tr d6 dé
xuét cac giai phap cai tién trong phac do diéu tri.

Il. Ol TUGNG VA PHUGONG PHAP

2.1. Thiét ké nghién cru

- Nghién ctru tién clru, mé ta chum ca bénh.

2.2. Béi twong nghién clru

- Bénh nhan dwoc chan doan sai léch xwong
loai Il dwgre phau thuat chinh hinh xwong hai ham
tiep can ham duw¢i trwde tai Khoa Phau thuat Tao
Hinh — Ham mat — Thdm my, Bénh vién Rang
Ham Mat Trung wong Ha Noi.

2.3. Theoi gian nghién ctru

- Tl thang 06/2025 dén thang 04/2026.

2.4. C& mau va chon mau

- Chon méu thuan tién (3 bénh nhan).

2.5 Tiéu chuan Iwa chon

- Cac bénh nhan dwoc chan doan xac dinh 1a
sai léch xwong loai Ill theo Angle ¢6 chi dinh phau
thuat chinh hinh xwong hai ham bang phwong
phap tiép can xwong ham duéi trude.

2.6. Tiéu chuan loai trir

- Bénh nhan khéng déng y phau thuat hoac
khéng ddng y tham gia nghién ctu.

2.7. Phwong phap tién hanh

- D@ liéu dwoc thu thap tlr bénh an va hinh anh
va phim chup trwéc, sau phau thuat.

- Thong tin thu thap bao gém: Sai léch xwong,
chan doan theo phan loai ctia Angle, quy trinh
phau thuat, tinh chinh xac dwa trén phwong phap
chdng phim CT va ké hoach 3D s dung phan
mém ma ngudn mé.

- Tinh chinh xac va két qua xa dwoc danh gia
dwa trén murc do sai léch vai ké hoach phau thuat:
Khoang cach t&i han la 2mm.

2.8. bao dirc nghién ciru

- Nghién cru duwogc thwe hién theo dung quy
dinh cda Bénh vién Rang Ham Mat Trung wong
Ha Noi.

- Sb liéu nghién ciu dwoc Bénh vién Rang
Ham Mat Trung wong Ha Noéi cho phép sir dung
va cong bb.

- Nhém tac gid cam két khéng cé xung dét loi
ich trong nghién ctru.

IIl. KET QUA NGHIEN cUU

3.1.Cabénh sé 1

Bénh nhan nam 18 tudi c6 tng méat dwdi dai
va qua phat theo chiéu dirng, kiéu mat 16m, moi
trén IUi so v&i dwong E line khodng 5mm trong khi
moi dwdi nam sau dwdng E line khodng 1mm, géc
m&. Bénh nhan cé khép cén hang Il theo Angle,
duwdng gilra rang clra ham trén léch sang trai
1mm so véi dwdng gilba mat, duwdng gira rang
clra ham dwoi léch sang trai 5mm so v&i dwong
gitra mat, khi cuwdi 16 50% chiéu dai réng clra trén.
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Hinh 1: Anh ngoai méat ctia bénh nhéan sé 1 &
céc tw thé

Bénh nhan dwoc ldy ddu va phau thuat trén
mau ham v&i sy tham gia hoi chdn clia ca bac si
chinh nha va phau thuat. Phau thuat vién 1én ké
hoach va phau thuat do dwa trén khép can da hoi
chan. Bénh nhan dwoc phau thuat ca 2 ham, ham
trén 3 manh qua rang 12-13 va 22-23, ham dwdi
BSSO va phau thuat cdm. Trinh tw phau thuat bao
gbdm: (1) Cat xwong ham duéi theo dwong cat
BSSO tach r&i manh mang rang ra khéi 2 manh
16i cau. (2) Sau d6 mang khép can trung gian sé
cb dinh khép can véi ham dwdi & vi tri méi va ham
trén & vi tri cd. (3) Pwong cat BSSO sau do sé
duwoc két hop lai bang nep vis. (4) Ham trén bénh
nhan dwoc cat Lefort | va ché 3 manh. (5) Mang
kh&p cén cubi cuing dwoc cb dinh véi ca 2 ham &
vi tri méi. (6) Cac manh ham trén duoc két hop
béng nep vis & vi tri tru gd ma va tru nanh 2 bén
b&ng nep chi¥ L 0.8mm cling 2 nep thang 0.5mm
lién k&t 3 manh véi nhau. (7) Cubi cting bénh nhan
dwoc phau thuat trwot cdm. Sau phau thuat bénh
nhan khong cb dinh ham bang mang khép va chi
thép, chi deo chun lién ham gilra rang nanh ham
trén va ham dwdi cung bén.

Hinh 2: Ké hoach duoc thiét ké trén phdn mém
3D

Bénh nhan phuc hdi va xuét vién sau 7 ngay.
Trwdc khi xuat vién bénh nhan dwoc chup lai
phim cét I&p vi tinh. Phim cét I&p sau mé dwoc st
dung dé thyc hién ki thuat chdng phim véi file ké
hoach. Sai l&ch gitra ké hoach va phau thuat thyc
té dwoc thé hién trén mot ban dd ma hoa mau sic.
Théy dwoc ving xwong ham trén va ham duéi da
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phan dwoc bao phd béi mau xanh 14 biéu thi cho
sy sai léch bang 0. Tuy vay ham dwdi cé mot sé
vung d6i mau cho thdy ham dwéi da Ui sau va day
sang phai nhiéu hon ké hoach.

Hinh 3: Chéng phim sau mé va ké hoach &
bénh nhan th 1

3.2.Cabénhsb 2

Bénh nhan nam 21 tudi cé kiéu mat 16m, moi
trén nam sau dwong E line 2mm, mdi dwdi nam
trwéc dwdng E line 7mm, géc ham mé, khép can
hang Ill theo Angle, dwdng gilra ham trén Iéch
sang trai 2mm so v&i dwdng gilra mat, dwdng
gilha ham duw¢i léch sang phai 1mm, khi cwoi
khong 16 réang clra trén.

Hinh 4: Anh ngoai méat ctia bénh nhéan sbé 2 &
céc tw thé

Quy trinh phau thuat va hau phau twong tw ca
bénh sb 1. K&t qua chéng phim cho thay phan Ién
ham trén dwoc bao phi phan Ién b&i mau xanh
l4 thé hién da di chuyén chinh xac theo ké hoach,
riéng phan 16i ci ham trén trai da ddi mau cho
thdy sw thay ddi vi tri dang ké. Tuy vay su thay
ddi mau séc & ham duéi cho thdy ham duéi da
bi ddy sang phai nhiéu hon ké hoach 1&n t&i 2mm
chi sau 7 ngay.

Hinh 5: Chéng phim sau mé va ké hoach &
bénh nhan thir 2
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3.3.Cabénhsé 3

Bénh nhan nam 18 tudi, dwoc chuyén dén
khoa ph&u thuat sau khi da chinh nha giai bu trwv
chuén bj cho phau thuat. Bénh nhan da dwoc
chup anh ngoai mat va chup phim CT Scan va
Cephalometric mé&t thang va nghiéng trwéc phau
thuat. Bénh nhan cé 3 thng mat twong déi can dbi,
kiéu mat I8m nhe, méi trén 10i 3mm so v&i dwong E
line, méi dudi tién 4mm so véi dwong E line. Bénh
nhan cé khép cén hang Ill theo Angle, dwdng gitra
ham trén trung v&i dwdng gitka mat, duwdng gilba
ham dwai léch phai 8mm so v&i dwdng gitra mat,
diém cam léch 12mm so v&i dwong gitra mét, do
16 rang clra trén khi cwdi binh thudng.

Hinh 6: Anh ngoai méat ctia bénh nhéan sé 3 &
céc tw thé

Bénh nhan dwoc phau thuat cd 2 ham, ham
trén 2 manh qua rang 11-12, ham dwéi BSSO
va phau thuat cdm. Trinh tw phau thuat bao gom
twong tw ca sb 1 va sé 2. Két qua chéng phim cho
thay nira ham trén va ham dudi bén phai gitr dwoc
mot phan I&n dién tich dwoc pht mau xanh 14 cay
cho théy vi tri dat dwoc l1a gibng véi ké hoach da
dwoc thwe hién, tuy vay théy mot vung dién tich
mau dd bao phl gan nhw toan bd nira bén trai cho
thay nira bén trai da cho thay mét sw di léch dang
ké ( >2mm) d6i v&i nlra bén trai so véi ké hoach.

Hinh 7: Chéng phim sau mé va ké hoach &
bénh nhéan thtr 3

IV. BAN LUAN

4.1. Tinh chinh xac trong phau thuat chinh
hinh xwong hai ham tiép can ham dwéi trwéc
Ca 3 ca bénh déu cé khép cén hang 3 kém

léch mét, phau thuat chinh hinh xwong 2 ham cé
ché manh ham trén 14 tinh huéng phau thuat c6
dd 6n dinh ham trén kém, la chi dinh cho phau
thuat chinh hinh xwong tiép can ham dwoi truoc.
Tuy nhién két qua cho thay vi tri xwong ham trén
& 2/3 ca cé vij tri chinh xac (d0 sai léch <2mm).
Trong quy trinh tiép can ham dwdi trwde, xwong
ham trén dwoc dinh vi sau théng qua mang cudi
cung véi xwong ham dwéi & vi tri méi. Viéc vi tri
ham trén & vi tri dung v&i ké hoach phau thuat cho
thay do chinh xac cla trinh tw tiép can nay, twong
ddng véi cong bd cha Fabio G. Ritto nam 2014,
va Zhao C va cong sy khang dinh nam 2025 trong
mot bai bao téng quan réng khong cé su khac biét
trong tinh chinh xac gitra 2 phwong phap tiép can.
V6&i phwong tién két hop cirng chac hién nay, tinh
chinh xac cta phau thuat chinh hinh xwong khéng
con phu thudc quéa nhiéu vao trinh tw tiép can, tuy
vay viéc chan doan va lwa chon trinh tw phu hop
v&i chi dinh sé khién két qué phau thuat ciing nhw
qua trinh phau thuat dwoc dién ra thuan loi hon.
O ca bénh tht 1 viing ddi mau & cb réng ving
réng ctra ham trén do trén ké hoach scan trong
miéng da dwoc chép vao cung phan xwong nén
khi so sanh phim sau mé va ké hoach vung loi
strng héa & cb rang c6 do day Ion sé gay nén sw
chénh léch dang ké& va tao thanh vung déi mau
khi chéng phim. V6&i ca bénh sb 2 c6 ké hoach
xoay khéi ham trén xudi chiéu kim ddng hé ddng
thdi impact phia sau nén phau thuat vién da cat
bd phan 16i ci va nhé rang ham Ién thr 3 ngdm
cung thi gay ra sy sai léch gira phim sau mé va
ké hoach phau thuat. &’ ca 2 ca bénh nay thay doi
chd yéu & ham duéi, tuy vay mirc do sai léch nam
trong gi¢i han 2mm, 1a gi&i han dwoc da phan cac
nha lam sang chdp nhan, sy dich chuyén ham
dwdi khoi ké hoach 1a chuyén dong tai phat sém.
O ca bénh s6 3, bénh nhan c¢é kiéu hinh mat 1éch
nhiéu v&i dwong gitba ham dwéi léch phai 8mm
va diém cam léch phai 12mm, ké& hoach chi yéu
tap trung vao chuyén ddng xoay yaw sang trai cta
ham duéi, nhung ngay sau md mét tuan toan bo
nlra bén trai clia ca 2 ham déu tai phat nguoc lai
va mirc do tai phat déu vuot qua ngwéng 2mm.
Ly do ham trén chi cé mét nlra bén trai tai phat la
do ngay sau méd bénh nhan dwoc deo chun lién
ham Iwc tai phat cia ham dwoi kéo theo cd ham
trén cung tai phat, nhwng ham trén dwoc ché 2
manh va cac manh chi dwoc cbd dinh bang nep
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mini titanium 0.5mm nén co 1€ lwc tai phat da vuot
qua dwoc kha nang chju Iwc cla nep.

4.2. 'ng dung ctia phdn mém ma nguén mé
trong danh gia tinh chinh xac ctia phau thuat

Trong khi da sb cac nghién ctvu vé tinh chinh
xac st dung phim Cephalo mé&t nghiéng dé danh
gia chi cho phép danh gia mc d6 sai léch hoac
tai phat theo chiéu dirng va chiéu trwdc sau. So
sanh trén phim chuyp 3D sé giup c6 cai nhin chinh
xac hon trong 3 chiéu khéng gian nhéat 1a déi voi
chuyén déng Yaw ma phim 2D khéng thé thé hién
dwoc. Théng qua do sé dem lai cai nhin chinh
xac nhat vé mare do sai léch va xu huéng tai phat
theo ca 3 chiéu khéng gian. Phan mém tac gia
s dung & phan mém 3D Slicer, la phan mém
ma ngudén mé, cho phép ngudi dung co thé truy
cap ma ngudn dé cé thé thay ddi, chinh stra tinh
ndng. Phan mém nay dworc tdi wu héa danh cho y
té, co cong dong déng ddo nguwdi st dung 1a cac
chuyén gia trong linh vic y té. Phan mém con cho
phép so sanh da diém va xay dung ban dé khoang
cach, cho ngwdi st dung cai nhin trwc quan vé
céac sai léch sau phau thuat.

V. KET LUAN

Phau thuat chinh hinh xwong 2 ham trén bénh
nhan hang Ill v&i phuong phép tiép can ham dudi
trwéc bwédc dau cho thdy cé tinh chinh xac twong tw
nhw phwong phéap tiép can ham trén truyén théng.
Phan mém 3D m& ngudn m& dem lai két qua so
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sanh theo ca 3 chiéu khéng gian, giip phau thuat
vién danh gia duwoc tinh chinh xac va xu hwéng tai
phat theo 3 chiéu khong gian, trwc quan va tién loi
va chinh xac hon so véi phwong phap chdng phim
cephalo mat nghiéng truyén théng.
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