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ABSTRACT

Objective: To describe the characteristics of fracture lines after BSSO classified by the lingual split
scale (LSS) through the analysis of 3D images.

Subjects and methods: A cross-sectional descriptive study was conducted on 28 patients
diagnosed with maxillofacial asymmetry who underwent BSSO orthognathic surgery from
November 2025 to February 2026 at the Department of Plastic and Aesthetic Surgery, National
Hospital of Odonto-Stomatology, Hanoi. All surgeries were performed by a single surgeon.
Postoperative CT scans were taken within one week to evaluate the lingual fracture patterns and
inferior border cuts.

Results: LSS | was the dominant pattern, representing 76.8% of cases, followed by LSS Il (21.4%)
and LSS Il (1.8%). The fracture patterns exhibited a high degree of bilateral symmetry, with 78.6%
of patients having the exact same LSS pattern on both the left and right sides.,and no unfavorable
fractures (LSS IV) were recorded during the study.

Conclusion: Evaluating BSSO surgery using 3D imaging combined with the LSS scale allows for
an effective qualitative assessment of surgical outcomes. The findings demonstrate that the LSS |
fracture pattern, commonly associated with an inferior border cut pattern A, is the most predictable
surgical result and presents with significant bilateral symmetry.

Keywords: Bilateral sagittal split osteotomy (BSSO), lingual split scale (LSS), 3D-CBCT,
orthognathic surgery, split pattern.

*Corresponding author
Email: phamquangduongnhos@gmail.com Phone: (+84) 917799274 DOI: 10.52163/yhc.v67i8.6258

2 Crossrefd 45




P. Q. Duong; L. N. Tuyen / Vietnam Journal of Community Medicine, Vol. 67, No. 8, 45-48

PHAN TiCH 3D CAC KIEU HINH TACH XU'O'NG MAT LU'O'l TRONG PHAU THUAT BSSO
TAI BENH VIEN RANG HAM MAT TRUNG U'O'NG HA NOI NAM 2025-2026

Pham Quang Duong*, L& Ngoc Tuyén
Bénh vién Rdang Ham Mat Trung vong Ha Néi - 40B Trang Thi, phuong Hoan Kiém, Ha Néi, Viét Nam

Ngay nhéan bai: 02/06/2026
Ngay chinh sira: 02/08/2026; Ngay duyét dang: 21/08/2026

TOM TAT
Muc tiéu: M6 ta cac dic diém cua dudng gay sau phau thuat BSSO dugc phan loai theo thang do
phan loai tach xuwong mat ludi (LSS) théng qua phan tich hinh anh 3D-CBCT.
DPai twgng va phuong phap: Nghién cliru mo ta cat ngang dugc thuc hién trén 28 ngudi bénh, dugc
chan doan bat can x&ng ham mat, c6 chi dinh phau thuat chinh hinh xwong BSSO tirthang 11/2025
dén thang 2/2026 tai Khoa Phau thuat Tao hinh thdm my, Bénh vién R&ng Ham M4t Trung wong Ha
Nbi. Phim chup cétl&p vitinh sau phéu thuat dugc thue hién trong vong 1 tuan dé danh gia hinh thai
dudng gay xuong & mat trong va phan b nén xuong ham dudi.
K&t qua: Trén t8ng s6 56 vi tri phau thuat, kiéu hinh LSS | chiém wu thé ap dao, dai dién cho 76,8%
s0 ca, tiép theo 14 LSS 11l (21,4%) va LSS Il rat hiém gap (1,8%). Céc hinh thai dudng tach xuong thé
hién mdrc d6 déi xiing hai bén kha cao, v&i 78,6% bénh nhan cé kiéu tach xuwong LSS & bén trai va
bén phai hoan toan giéng nhau va khéng ghi nhan trudng hgp gay xuong khéng thuan Lgi (LSS V)
nao trong nghién cuu.
K&t luan: Danh gia phau thuat BSSO st¥ dung phim 3D k&t hgp véi thang LSS cho phép déanh gia
dinh tinh hiéu qua céc k&t qua phau thuat. Cac phat hién cho thay kiéu hinh tdch xuong LSS |
thuong di kém véi dudng cat bd nén kiéu A, mang lai k&t qua phiu thuat dé dy doan va thé hién su
tuong déng (ddi xirng) hai bén rat rd rét.
Tir khéa: Phau thuat ché doc canh cao xuwong ham dudi hai bén (BSSO), thang do tach xuwong mat

lui (LSS), 3D-CBCT, phau thuat chinh hinh xuong, hinh thai tach xuong.

1. DAT VAN DE

Phau thuat ché doc canh cao xuong ham duéi hai bén
(bilateral sagittal split osteotomy - BSSO) la ky thuat dugc
4p dung phé bién trong phau thuat chinh hinh xuong ham
mat dé can thiép cac trudng hop bat can xirng ham mat,
gitip phuc hbdi chic nang nhai va cai thién thdm my khuén
mat. Ky thuat nay do Trauner va Obwegeser gigi thiéu vao
ndm 1957, sau d6 dugc cai ti€n qua cac thé hé tac gia
nhu Dal Pont, Hunsuck, Epker va Wolford nhadm gia tang
dién tich tiép xiic xuong va ciing ¢ d6 6n dinh sau mé. DU
vay, BSSO van (4 mdt can thiép tinh t&, doi hdi ki nang ti
mi va tiém &n cac bién ching phuc tap, dién hinh 1a tén
thuong than kinh xuwong 8 rang dudi (IAN) hodc gay xuong
khéng thuén lgi (bad split). Bién chitng bad split khong
chi gady mat 6n dinh doan xuwong ham ma con dan dén réi
loan khép thai duong ham, hoai tlr xwong va kéo dai thoi
gian lanh thuong. Nguy co nay chiu tac dong l&n bdi cac
yéu t6 lam sang nhu doé day canh cao, sy hién dién cla
rang khén, do tudi bénh nhan, cung vdi ky thuat va dung
cu phau thuat [1-2].

Trong qua trinh phau thuat, huéng di ciia dudng ché
xuwong & mat lwdi canh cao hoan toan bi che l&p, khién
phau thuat vién khong thé kiém so4t truc tiép bang mét
thudng. Cac phuong phap X quang truyén théng dang 2
chiéu cing boc 16 rd han ché trong viéc danh gia chinh
xac md hinh gay nay do hién tugng chéng phim. V&i sy

*Tac gia lién hé

hé trg clia chup cat ldp vi tinh chum tia hinh nén (cone
beam computed tomography - CBCT) cung cac phéan
meém tai tao 3 chiéu (3D) da cho phép bédc 16 truc quan
dudng gay mat ludi an gidu. Thang do phan loai tach
xuong mat lwai (lingual split scale - LSS) do Plooij phat
trién da hé théng hoa dudng gay nay thanh 4 kiéu hinh
dac trung: LSS | & dudng gay Hunsuck chuén; LSS 11 (&
gay hudng vé b sau; LSS 1l la gay xuyén qua 6ng than
kinh; va LSS IV la cac dang bad split khac. Viéc nhan dién
va lam ré6 méi tuong quan gilta cac kiéu gay nay véi dac
diém giai phau (nhu dudng cat bd nén xuong ham duéi)
c6 y nghia quan trong gilp phau thuat vién tién lugng
hinh thai ché xuong, tir d6 kiém soat quy trinh va giam
thiéu rdi ro bién chirng. Do do, nghién clru nay duoc
ti&n hanh nham muc tiéu mo ta dic diém dudng gay sau
ph&u thuat BSSO phan loai theo LSS théng qua phan tich
hinh danh 3D-CBCT tai Bénh vién Rang Ham Mat Trung
wong Ha Noi (hinh 1) [3-4].
2. D8I TUGNG VA PHU'ONG PHAP NGHIEN CUU
2.1. Padi twgng nghién ciru

Nghién cltu dugc thuc hién trén 28 ngudi bénh dugc
chan doan b4t can x&ng ham mat, dugc chi dinh phau
thuat chinh hinh xuong, va dugc thuc hién ky thuat BSSO
(c6 thé di kém chinh hinh cdm hodc khéng). Cac phau
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thuat dugc ti€n hanh tir thang 11/2025 dén thang 2/2026
tai Khoa Phau thuat Tao hinh thAm my, Bénh vién Rang
Ham Mat Trung wong Ha Noéi. Cac phau thuat nay dugc
thue hién chi boi mot phau thuat vién.

Tiéu chudn loai try gom ngudi bénh khéng doéng y
tham gia nghién clu, ngudi bénh da cé tién sir dugc phau
thuat chinh hinh xuong cé s dung phau thuat BSSO,
ngudi bénh co bat can xirng ham mat do can sai sau gay
xuong ca.
2.2. Phwong phap nghién ciru
2.2.1. Thiét k&€ nghién ctu

Nghién clru mé ta cat ngang.
2.2.2. C& mau, chon mau

28 ngudi bénh chon mau thuan tién.
2.2.3. Cgc budc tién hanh

- Thuc hién phau thuat BSSO duéi gady mé ndi khi quan
dat qua dudng mii do cing mét bac si phau thuét.

- Chup cét L&p vi tinh (CT scanner) trong vong 1 tuan
sau phau thuat, xuat file & dudi dang DICOM.

- Dung hinh 3D xuong ham dudi st dung phan mém 3D
Slicer 5.10.0.

- M6 ta hinh thai dudng gay xuong & mét trong va phan
b& nén xuong ham duéi sau phiu thuat (hinh 1va 2).

1SSl LSSl
Hinh 1. Mo ta céac hinh thai dudng gay mat trong (LSS)
theo Plooij

Hinh 2. M6 ta vi tri clia két thiic dwdng cat xwong bo
phia ngoai (theo Song J.M va cong su’ [2]) (A: phia luGi;
B: phia b& nén; C: phia ma)

- Do dac mot s6 kich thude cé lién quan.
2.2.4. X&ly sé liéu

Sé liéu dugc xtr ly bang phan mém STATA 16.0. S&rdung
x> test d€ so sanh ty & % gitta cdc nhom. Trudng hop c6 tan
s6 mong dgi < 5 sir dung Fisher’s exact Chi-squared test.

3. KET QUA NGHIEN cU'U
3.1. Pac diém chung cua déi twong nghién ciru

Trong 28 bénh nhén, c6 23 bénh nhén ni (chiém 82%)
va 5 bénh nhan & nam (chiém 18%); ty l& phan loai sai
khép cén loai lll chiém 57% vdi 16 ngudi, loai Il chiém 43%
véi 12 ngudi (hinh 3 va 4).

Ty |é Phan loai sai khdp can

D

Hang I: 43%
(12 ngudi)

Hang lll: 57%
(16 ngudi)

Hinh 3. Biéu do phan loai ty lé sai khép cén

SO SANH SAI KHOP CAN THEO GIGI TINH
NAM GIBI (5 ngudi) NU GI6 (23 ngudsi)

d T ¢
Hinh 4. Biéu dd so sanh sai khdp cén theo gidi tinh

3.2. Pac diém hinh thai cia duwdng ché xwong

Ty l& LSS v6i 56 vi tri phau thuat hay gép kiéu tach
xuang loai | nhat, chiém ap dédo so véi cac kiéu hinh khéc,
cu thé: LSS | téng cdng 43/56 trudng hop, chiém 76,8%;
LSS Ill téng cong 12/56 trudng hop, chi€m 21,4%; LSS |l
rat hi€m, chi 1 trudng hop chiém 1,8%.

V& so sanh ty & LSS cua tirng bén (bén trai so vdi bén
phai): khi xét riéng biét tirng bén ham (mbdi bén cé 28
mAau), su phan b6 céc kiéu LSS c6 su twong déng lén. Cu
thé bén trai c6 78,6% trudng hgp c6 kidu hinh 1 va 21,4%
truding hgp c6 kiéu hinh 1. Bén phai c6 75% trudng hop
c6 kiéu hinh I; 21,4% trudng hop c6 kiéu hinh lll; cé biét
c6 1 trudng hgp cé kiéu hinh 1l (hinh 5).

Ty L& LSS Téng Quan

Kiéu Ill chiém 1y Ié dang ké. Chiém
hon 1/5 téng so cac trang hop
duoc ghi nhan.

Kidu 11 co ty 1 xuét hign thap nhét.
Dang nay rét hiém g&p so véi cac
kiéu con lai.

&/ Kidul: 76,8%

Kiéu | chiém wu thé tuyst di. Day
|a dang tach xuong phé bién nhat
trong cac ca lam sang

Téng Quan
Phan B6 LSS

Bén Trai

Kiéu | bén tréi cao hon

&

Bén Phai
So Sanh Ty Lé Giira Hai Bén
(Trai vs. Phai)

Kiéu Il chi xudt hién &
bén phai. Bén trai hoan
toan khang ghi nhan

truéng hop nao thude
Kiéu Il

Hinh 5. Bi€u dd phan bé kiéu hinh LSS néi chung va so
sanh gitra 2 bén néi chung

Dua trén dir liéu clia 28 ngudi bénh cling cho thay murc
do déi xirng kha cao vé hinh thai dudng tach xuong gilra
bén trai va bén phai. Phan l&n cac bénh nhéan trong danh
sach déu c6 sy dbi xitng, nghia (a kiéu tach xuong LSS
& bén trai va bén phai la hoan toan giéng nhau vdi ty (&
tuong dong la 78,6% (hinh 6).
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Tuong quan ddi ximg kiéu tach xuong
mit lui (LSS) hai bén ham

Thé hién murc d6 tuong dong va khéc biét vé kiéu tdch xuong mét ludi (LSS)
giita hai bén ham trai va phai dua trén dir liéu 1am sang.

Khéng tuong déng
(Asymmetry)

Tuong dong
(Symmetry)

B my Cic bign thé khang
M tuong déng

phé bién
W Trdil-Phai i
: K& hop gitra Kigu |
va Kigu lll
) Trailll - Phail
o K&t hap gitra Kigu |
va Kigu Il

IR Trdil - Phaill
@J K&t hap gifra Kigu |

va Kiéull

78,6%

Tuong déng
hai bén

21,4%
Khac biét
Ccung Kiéu 1l hai ben

10,7% ’

Hinh 6. Biéu dbd twong quan dai xwong kiéu hinh tach
xwong gilra 2 bén

Dé&i voi kiBu hinh clia dudng cat b& nén xuwong ham
dudi, kiBu hinh A chi@ém uu thé& gan nhu tuyét déi, trong
khi d6 khéng cé trudng hop nao cé ki€u hinh C va chicé 2
trudng hop (& ki€u hinh B. C6 téng cdng 54/56 trudng hop
c6 kiu hinh bd nén A, chiém ty & 96,4%.

Ngoai ra, kiéu hinh LSS | va b& nén A ciing rat hay di
cung nhau va (a su k&t hdp phé bién nhat trong toan bo
mo ta. Trong 43 vi tri c6 kiu hinh LSS |, c6 dén 42 vj tri di
kém vdi kiéu hinh b& nén A. Xac suat lén t&i 97,7%. Néu
tinh trén téng 56 vi tri phau thuat 2 bén, kiéu hinh LSS | va
b& nén A xuat hién tdi 42 lan, chiém tong ty & 75% toan
bd cac ca.

4. BAN LUAN

Cé rat nhiéu phuong phap ché doc canh cao xuong
ham dudi. Phim so nghiéng va toan canh thudng dugc sur
dung dé danh gia két qua, tuy nhién cic phuong phap nay
déu gay ra sai s do hién twgng chong phim hoac chi hién
thi & dang 2 chiéu, tir d6 khong danh gia dugc déc diém
clia hinh théai ché xuong mat lwéi [5]. V&i viéc chup phim
cat|8p vitinh, cdc mé hinh 3D c6 thé dugc dung lén tircéc
file DICOM culia phim chup hién thi bé méat ciia mé cing.
Viéc nay mang lai nhiéu uu diém so vdi ché dé xem 2D cuia
phim so nghiéng, bao gdm danh gia sau phau thuat déi véi
cac dudng cat xuong & ca ham trén, ham duéi va cdm.

Trong qué trinh phau thuat, t4t ca cac phiu thuat vién
dédu mong muén thuc hién ky thuadt BSSO cai thién theo
Hunsuck. Trong nghién c@tu nay cla chung t6i, 55/56
dudng ché xuong da thuc hién c6 hinh théai giéng nhu
Hunsuck mé ta, lén t&i 98,2%. Doi véi dudng gay LSS I,

Mét phan nhé bénh nhan cé kigu
tach xuong khéng déng nhat
gitra hai bén ham.

Pa s bénh nhan cé kiéu
tach xuong giéng nhau &
cd bén tri va phai.
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mac du A hinh thai thuan lgi vé mat di chuyén, nhung

duong gay nay dirng lai @ lingula cua xuwong ham dudi, gay

nén nguy cotén thuong than kinh cao hon. Maclntosh R.B

cho biét c6 ty & khodng 7% vé kha nang tién lugng cla

dudng ché BSSO khéac so vdi thyc té lam sang [6].

Ty & LSS | trong nghién clu clia ching toi (76,8%) cao
hon so v@i nghién cttu ciia Song J.M va cong su (60,0%) va
Kaba Y.N va cong su (63,37%), diéu nay c6 thé lién quan
dén viéc kiém soat chat ché dudng cat bd nén dat loai
A &n tdi 96,4%. Mac du dudng gay khdng thé kiém soét
dugc hinh thai, nhung vi tri clia d6 dai clia dudng cat &
phia bd nén cé thé kiém soat va chirng minh dugc. Trong
nghién cliu nay, tat ca dudng cdt & phia bd nén déu dat
tdi murc A, chi duy nhat moét trong hgp & mirc B. Mac du
chua du s6 liéu dé chitng minh, nhung trong nghién cltu
nay cla chung t6i khéng cé truong hgp nao bi gy xuong
khéng thuan lgi (LSS IV), diéu nay ggi md thém cho céac
nghién cttu khac. Nghién cltu nay cling cho thay su tuong
dong vé k&t qua vé hinh thai LSS gitra hai bén xuong ham
dudi véi nhau.

5. KET LUAN
DPanh gia phau thuat BSSO str dung phim 3D k&t hop

cung véi thang LSS cho phép danh gia dinh tinh két qua

phau thuat, tr d6 md ra thém nhiéu co hoi cho viéc ban
luén vé ky thuat BSSO. Céc nghién clru khac can dugc
thuc hién vé su lién quan gitra dac diém dé day ctia canh

&n xuwong ham dudi va LSS, cling nhu méi lién quan gitra

sy té bi clia bénh nhan va hinh thai clia dudng ché xuong

ham dudi.

6. TAI LIEU THAM KHAO

[1] Ochecki A.A, Kozakiewicz M.K. Unfavorable fractures in bilateral

sagittal split osteotomy: a systematic review of classification

and management strategies. Journal of Stomatology (J Stoma),

2025, 78 (2): 149-160. doi: 10.5114/j0s.2025.151579.

Song J.M, Kim Y.D. Three-dimensional evaluation of lingual

split line after bilateral sagittal split osteotomy in asymmetric

prognathism. Journal of the Korean Association of Oral and

Maxillofacial Surgeons (J Korean Assoc Oral Maxillofac Surg),

2014, 40 (1): 11-16. doi: 10.5125/jkaoms.2014.40.1.11.

[3] Verweij J.P. Bilateral sagittal split osteotomy: risk factors for
complications and predictability of the splitter-separator
technique. Doctoral thesis, Universiteit Leiden, 2017.

[4] Kaba Y.N, Eren C, Demirbas A.E, Yasar B.G, Soylu E, Gayibov N.
Is lingual fracture pattern in sagittal split osteotomy associated
with recovery of neurosensory disturbance? Medicina Oral,
Patologia Oral y Cirugia Bucal (Med Oral Patol Oral Cir Bucal),
2025, 30 (4): e590-e596. doi: 10.4317/medoral.27136

[5] Hou M, Yu T.P, Wang J.G. Evaluation of the mandibular split

patterns in sagittal split ramus osteotomy. Journal of Oral and

Maxillofacial Surgery, 2015, 73 (5): 985-993. doi: 10.1016/j.

joms.2014.07.007.

Maclintosh R.B. Experience with the sagittal osteotomy

of the mandibular ramus: a 13-year review. Journal of

Maxillofacial Surgery, 1981: 9 (3): 151-165. doi: 10.1016/s0301-
0503(81)80036-7

[2

6



