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Tran Phung DUNg 78,5 | 51,7 | 364 | 18,2
Ching toi 86 70 63 -
Hién nay cd rat nhiéu phan tich gop cho thay

uu diém cla nao hach 3 vung so vdi 2 viing. Tuy

nhién, hau hét cac nghlen ctru dén tir cac tac gia

Chau A va mét vai bdo cao & phuong Tay. Ti Ié

song 5 nam sau khi dap dung nao hach 3 vung

34-52%, vdi ti Ié tir vong 1,2-5%. Mac du di can

hach c6 x&p vao di cdn xa nhung c6 khoang 13-

32% soOng trén 5 nam sau phau thuat nao hach

cd lam sach [7].

Tai phat/di cdn sau mé. Ching téi ghi
nhan 7 trudng hgp tai phat hach cd (6,1%).
Trong ca 7 trudng hop nay déu cd kém ton
thuong téi phat/di cén & cd quan khac nhu ph6i
gan, mleng nGi. Trong trudng hgp chi tai phat &
ving cd, chung toi sé tién hanh phau thuat nao
vét hach cd [an 2.

Bang 13: Ti Ié tai phat/di can sau nao
hach 3 vung [8]

Ti 16 ti

Tac gia Nam n phat (%)

Bhansali 1997 90 43
Nakagawa 2004 17 43
Ningbo Fan 2019 83 27,7
Chung to6i 2023 11 45,6

Tai Nhat Ban ti Ié tai phat sau phau thuat
triét dé (cat bd RO) d6i v6i UTTQ la  28-47%.
MOt sO bdo cdo G phudng Tay cd ty |é tai phat
>50%, thdi gian tai phat trung binh la 10- 12
thang [8] MOt s6 nghién clu da ching minh
hiéu qua cua phau thuat nao vét tén thuong tai
phat cuc bd, nhu hach ¢b, cac tén thuong tai
phéat ctia phéi, gan, ndo, tuyén mang tai va tuy.
Tuy nhién, nhitng nghién clru nay dugc thuc
hién tai mot s6 trung tdm hodc chi lién quan dén

mot s6 trudng hgp han ché do d6, hiéu qua cua
no6 van chua dugc xac dinh.

V. KET LUAN

Ty 1€ di cén cao dén hach cd cho thay su’ can
thiét cua phau thuat ndi soi cét thuc quan vGi nao
hach ba vung déi v6i ung thu thuc qua biéu md
gai. Tuy nhién can can bang gilia Igi ich va nguy
cd khi ap dung quy trinh ky thuat nay.
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tu do g|up rut ngan thai gian phau thuat, cai thién do
chinh xac, va cai thlen k&t qua thdm my va chic ndng.
Trong khi cac phan mém chuyen dung déu dat do, thi
cac phan mem ma nguon md cung hitu dung, dang tin
cay, va cd thé dugc tai vé mien phi. Trong bai bao
nay, ching t6i mo tad mét phac do thiét ké mang
hu’dng dan phau thuét bang cac phan mém ma nguon
mé dé thuc hién tao hinh XHD bang vat xudng mac ty
do nhanh han véi chi phi thdp, ma khéng cdn su’ ho
trg cla cac ki su chuyén nghiép. Ki thuat: Ba phan
mém ma ngudn md dugc st dung lan lugt 1a SNAP®,
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Meshlab®, and Blender®. D{r liéu DICOM (Digital
Imaging and Communications in Medicine) cla xudng
ham mat va xuong mac cla bénh nhan trich xuat t
phim chup cat I6p vi tinh dugc si dung lam dir liéu
dau vao. Chlng toi xay dung hinh anh Xyong ham
du’dl sau khi tao hinh va cac mang hudng dan cat trén
may tinh rdi in thanh vit thé ba chleu nhd may in
chuyen dung de su’ dung trong mo. K&t ludn: Phic
do nay c6 thé cai thién két qua didu tri trong phau
thuat ham mat tai nhitng khu vuc dang phét tr|en nai
ma cac phan mém chuyén dung dat do kho cé the ti€p
can dugc.

T khoa' vat xuong mac ty do, Ien ké hoach
phau thuat gia tudng, phan mém ma ngudn md

SUMMARY
VIRTUAL SURGICAL PLANNING
TECHNIQUE WITH OPEN-SOURCE
SOFTWARE FOR MANDIBULAR FIBULA

FREE FLAP RECONSTRUCTION

Backgrounds: Virtual surgical planning in
mandibular reconstruction by free fibula flap helps to
save operation time, improve the accuracy, and
improve the aesthetic and functional outcomes. While
professional software are expensive, open-source
software are functional, reliable, and may be freely
downloaded. We described an open-source software
3D surgical modelling protocol to perform a fast and
low-cost mandibular reconstruction with free fibula
flap, with no need for engineering support.
Procedure: Three successive open-source software
were used to perform our 3D modelling: ITK-SNAP®,
Meshlab®, and Blender®. Digital Imaging and
Communications in Medicine (DICOM) data obtained
from computerised tomography of patient’s mandible
and fibula were needed. The 3D modelling of the
constructed and its surgical guides were created and
3D-printed for intraoperative using. Conclusion: This
protocol may improve surgical management in
maxillofacial surgery in developing regions where
expensive professional software are unavailable.

Key Words: free fibula flap, virtual surgical
planning, open-source software

I. DAT VAN DE

Ngay nay, tao hinh xuang ham dudi (XHD)
bdng cac vat xuong mac vi phau sau khi cat
doan xuong da trd thanh tiéu chuén trong diéu
tri khuyét hong xugng va khuyét héng phuc hgp.
Tuy nhién, ngay ca véi cac phau thuat vién giau
kinh nghlem thi van cd thé gadp khd khdn vdi
nhitng ton thuong nay, ddc biét trong khuyét
doan xuang can nhiéu dugng cét xuong®.

TU cudi nhu’ng nam 1980, ki thuat thiét ké cd
su hd trg clia may tinh (CAD)/ ché tao ¢ su’ hd
trg cia may tinh (CAM) da dugc ap dung rong
réi va tao thudn Igi dang ké cho phau thut chinh
hinh, phau thuadt tao hinh va phau thuat ham
mat2 Mau in 3D cé th& md phéng va tai tao
chinh xac t6n thueng ctia bénh nhan va thé hién
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dudc toan bd ciu trlic gidi phau cla xuong so
mat cling nhung mdi quan hé cta ching véi cac
cau truc xung quanh3. Khi do, cd thé thuc hién
thdm kham va phau thuat gia tugng trén nhiing
mau nay, bao gom do dac tén thu‘dng trén
xuadng ham, tao cac dudng cat va cb dinh XHD,
thiét k€ nep titan trudc va tao hinh bang vat
xudng mac tu do ¢ cubng nudi (Hinh 1.10)%

Mang hudng dan phau thuat sé cho phép
sdp xép nhiéu doan xudng mac theo moét cach
gan nhu hoan hao giéng nhu’ mong ndi trong xay
dung®. K& hoach phau thuat gia tudng da dugc
ching minh la hitu ich trong viéc t6i uu hoa hiéu
qua va giam thdi gian phau thuaté. Tuy nhién,
cac phan mém thiét ké chuyén dung déu dat do
va bat bubc phai tra phi thudng nién (vai nghin
Euros)’®. Day thuc su' la mot van dé I16n & cac
nudc dang phat trién nhu Viét Nam, véi cac
nguon luc y té€ han ché va phan I6n bénh nhan
¢ hoan canh kinh té khé khan. Vi vay, chdng toi
sir dung mot s6 phan mém ma ngudon md thay
cho cac phan mém thuong mai cho tao hinh XHD
bang vat xugng mac dé giam thié€u chi phi.

Phan mém ma ngudn md& bao gom cac
chuong trinh c6 thé dugc tai v& mién phi tir
internet, va dudc chuyén dung hoa trong mot
linh vuc cu thé nhu thiét k&€ mau 3D c6 may tinh
hd trd. Céc phan mém md ngudn md rat dang tin
cay, dé dang st dung, mien phi, va luén dap Lrng
dudc cac tiéu chudn chat lugng®. Muc tiéu cla
nghién ctfu nay la danh gid su chinh xac cua tao
hinh XHD bang vat xuong mac khi si dung mang
hudng dan phau thudt dugc thiét ké bdi k&
hoach phau thuat gid tudng trén cac phan mém
ma nguon md.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

Chung t6i lva chon mot truGng hdp bénh
nhan nam 37 tudi, dugc chdn dodn u nguyén
bao men viing cam va than XHD bén phai tudng
Urng véi vung rang 32-45. Bénh nhan dudc phau
thudt cdt doan XHD tUr vung rang 33-46 va tao
hinh bang vat xu’dng mac bén trai chap doi c6 su
hudng dan cla mang hu’dng dan phau thuat
dugc thiét ké dua trén cac phan mém ma nguon
md va in ba chiéu trudc mé.

Cac dir lieu DICOM (Digital Imaging and
Communications in Medicine) cla xudng ham
mat va xugng mac cla bénh nhan déu dugc trich
xudt tir phim chup cdt I8p vi tinh (CLVT) c6 do
day lat cat < 1 mm.

Ky thuat. Ching t6i sir dung mot may tinh
MacBook Pro® véi b x(r ly 2.3 GHz, b6 nhd Ram
8 GB, va Intel Iris Plus Graphics 640. Ngoai ra,
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chudt may tinh 3 nat (ndt phai, nat trai, va con
18n trung tdm) 13 can thiét dé sir dung dugc cac
phan mém mot cach téi uu.

Ky thuat cla ching t6i dugc thuc hién nhg 3
phan mém ma ngudn md:

- Phan mém ITK-SNAP® gilp trich xuat cac
hinh anh ba chiéu cia XHD va xuong mac tu
phim chup CLVT (dudi dinh dang DICOM) va luu
dudi dang file STL (Hinh 1A va B).

Hinh 1. Cic xuong duoc trich xudt to div liéu
DICOM bang phdn mém ITK-SNAP. (A) Xuong
ham dudi, (B) Xuong mac bén trai

- Phan mém Meshlab® gilp don gian hoa
cac tép nay ma khong lam gidm chat lugng cua
vat thé ba chiéu (giip kich thudc clia tép nhd
han va viéc thuc hién phau thuat trén phan mém
Blender sé nhanh han). Chdng t6i lua chon nhan
“Quadric Edge Collapse decimation” va go s
0.375 lam phan trdm thu nhd cdu tric véat thé
3D. Sau khi nhan Apply, dung lugng cua file STL
dugc giam khoang 10 [an.

- Phan mém Blender® dugc sif dung dé thuc
hién phau thuét gia tudng trén may tinh. Sau khi
nhap XHD va xudng mac duéi dinh dang STL vao
phan mém, chdng t6i thiét k€ mang hudng dan
cat cho hai xudng nay theo cac budc nhu sau:

e SIr dung cdng cu “Boolean Modifier” dé
thuc hién cac duong cat XHD bdng cac mat
phdng co chiéu day 1 mm. Do IuBi cua ching toi
st dung trong mé cd chiéu day 0.4 mm nén IuGi
cua cd thé di chuyén de dang qua khe cat nay.

e Mang huéng dan cdt cia XHD dudc thiét
k€ bang cach dat hinh khdi thd 1én moi vi tri ct
xuong doc theo b& nén clia XHD kém theo 2 vit
c6 dinh & vi tri phu hgp. Ching t6i ciing st dung
cdng cu “Boolean Modifier” dé tao long mang
vura khit véi bé mat clia XHD cling vdi 10 bdt vit
6 dinh va khe cat xuang tuong ¢ng (Hinh 2).

Hinh 2. Thiét k6 méng hudng dén cdt XHD bang
céng cu "Boolean Modifier”

e Tiép theo, cac doan xuong mac dugc dat
vao vi tri phu hgp dé tai tao lai khuyét hdng XHD
sau cat xuong (Hinh 3). Trong trudng hdp nay,
bd nén XHD dugc tai tao bang 2 doan xudng
mac, con mém & réng dudc tai tao bang 1 doan
xuong mac dé tao thuén Igi cho viéc cdm implant
va phuc hinh rdng vé sau. Vi xugng mac cua
bénh nhan khong du chiéu dai nén ching toi
khdng tao hinh dugc toan bd phan mém & ring
khuyét héng.

Hinh 3. Xuong mdc duoc dat vao cac vi tri phu
hop dé tai tao khuyét hdng XHD

e Dua trén vi tri cla cac doan xudgng mac
nay, chiing t6i xdy dung 2 mdt phang cat tuang
ng cho moi doan xuong, si dung cbng cu
“Parent” dé€ gan 2 mat phdng nay vao doan
xuong tuong (ng (mat phang c6 dinh tuong d6i
so v8i xuong mac va cung di chuyén khi di
chuyén xuong mac, Hinh 4), roi di chuyén cac
Xuong mac trung nhau bang cach sao chép cac
toa do cua chung.

Hinh 4. 5U' dung céng cy "Parent” dé cdc mat
phang cat duoc di chuyén dong thoi vdi xuong
madc tuong ung
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e Sau khi cac xugng mac da trung nhau, cac
mat phang tucng ng da dudc di chuyén Ién
cling mot xuong mac, vdi cac goc cét va khoang
cach dugc bao ton (Hinh 5).

cdc mdt phang cat cua tat ca cac xuong mac
duoc dua vé cung mét xuong mac
e LUc nay, mang hudng dan cat cho xuadng
mac dugc thiét k&€ tuang tu' nhu mang cat cho
XHD (Hinh 6).

Hinh 6. Thiét ké mang huong dan cat cho
xuong mac béng céng cu “"Boolean Modifier”

e Culi cung, hinh anh XHD sau khi tao hinh
dugc xay dung bdng cach hgp nhat cac doan
xuang mac theo ké hoach véi phan XHD lanh Ian
con lai (Hinh 7).

2
Hinh 7. Xay dung XHD sau khi tao hinh bang
cdch hap nhét cdc doan xuong mdc duoc cat voi
phén XHD lanh lan

Sau khi thuc hién phau thuat gia tuéng, cac
mang hudng dan cat cho 2 xuong va hinh anh
XHD sau khi tao hinh sé dugc xuat ra khéi phan
mém Blender dudi dinh dang STL, va dugc gui in
ba chiéu bang chat liéu PLA (polylactic acid, la
mot loai nhua phan huy sinh hoc an toan véi co
thé ngudi) dé sir dung trong md.

IV. BAN LUAN o
Phac d6 thiét k€ mang hudng dan phau

thudt cho tao hinh XHD bdng vat xudng mac st

dung cac phan mém mién phi cta ching toi kha
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Hinh 5. Di chuyén cdc xuong mac trung nhau dé

dan gian va da dudc ap dung thanh cong trén
lam sang. L. Ganry va cong su® ciling da trinh
bay ki thuat nay vaéi su’ ho trg cla cac phan mém
ma ngudén md, dac biét la phan mém Blender.
Tuy nhién, khac biét chinh trong phac d6 cia ho
so Vdi chuing t6i la budc sép x&p cac doan xuang
mac dé tai tao lai khuyét doan XHD, khi cac tac
gia nay s dung cong cu “Armatures”, trong khi
chiing t6i str dung phucng phap thu cong han va
don gian hon la dich chuyén cic doan xuong
mac tring nhau bang cach sao chép toa do. Tuy
nhién, sai s6 cla cac dudng cat xuong trén thuc
t€ so vdi trén phan mém cla chdng t6i la rat
nho, khong anh hudng tdi két qua chlc ndng va
thdm my clia bénh nhan (Hinh 8).

D]

Hinh 8. Cic s6'do danh gid do chinh xac cda
phuong phap tao hinh XDH su’ dung méng hudng
dan phau thuat. (A) Khoang cach gida 2 16i cdu
truBc mé (trdi) va sau mé (phdi). (B) Khodng cach
gitia 2 goc ham tru6c mé (trdf) va sau mé (phéi).
(C) Khodng céch giita 2 mom vet trudc mé (trdi) va
sau md (phéi). (D) Chiéu dai cdc doan xubong mac

truBc mé (trdi) va sau mé (phdi)

V. KET LUAN

Ki thudt 1ap k& hoach tao hinh XHD bang vat
xuong mac dua trén cac phan mém ma ngudn
mé cd thé cai thién két qua diéu tri trong phau
thuat ham mat tai nhitng khu vuc dang phat
trién, ndi ma cac phan mém chuyén dung dat do
kho c6 thé tiép can dudc.
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PAC PIEM TON THUO'NG NHU MO NAO VA TUAN HOAN BANG HE
TREN CTA 3 PHA O’ BENH NHAN TAC PONG MACH NAO LON

TOM TAT

Muc tiéu nghién ciru: Danh gia ddc diém ton
terdng nhu mo ndo va tuan hoan bang hé trén CTA 3
pha & bénh nhan tic DM ndo I6n. PGi tugng va
phudng phap nghién ciru: nghién cliu tién clru, mé
ta cdt ngang, 94 bénh nhan tac DM ndo Ic'm trong 7
ngay dau, diéu tri tai Khoa Dot quy, Bénh vién Quan y
103, tir thang 9 ndm 2021 dén thang 4 nidm 2023.
Ket qua: Ty & tdc DM ndo gu.ra (M1,2) la 53%, BM
canh trong (ICA) 1a 26%, ca M1,2+ICA 1a 17%; bM
than nén (BA) la 4%. 55,3% khong ¢6 hinh anh ton
thuong trén phim chup CLVT 13,8% ¢ 6 glam ty
trong I6n = 30ml. Nhém chup CLVT < 6 gi§ cd diém
ASPECTS =7 chiém 93,8%; cao han nhém chup CLVT
> 6 giG la 65,4% vdi p<0,05. Ty Ié€ THBH tGt trén CTA
3 pha theo vj tri tdc mach cao nhdt & nhom tic ICA
don thuan vdi 29 Z%J thdp nhat 13 tdc BA vdi 0%;
p>0,05. Két luan: Tac M1 terdng gap 53%, 55,3%
khong c6 hinh anh ton thudng trén phim chup CLVT
Ty |& diém ASPECTS >7 & nhom dén vién trudc 6 gld
chiém ty 1& cao han so véi dén vién sau 6 giG. Tuan
hoan bang hé do tac ICA t6t chi€ém ty |é cao nhat
29,2%.

Tlf’ khda: Téc dong mach ndo 16n, tén thudng
nhu md ndo, tudn hoan bang hé, cit I8p vi tinh mach
mau 3 pha.
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SUMMARY
THE CHARACTERISTICS OF BRAIN
PARENCHYMAL DAMAGE AND COLLATERAL
CIRCULATION ON 3-PHASE CTA IN PATIENTS

WITH LARGE CEREBRAL ARTERY OCCLUSION
Objective: To evaluate the characteristics of
brain parenchymal damage and collateral circulation
on 3-phase CTA in patients with large cerebral artery
occlusion. Subjects and research methods:
prospective, cross-sectional study, 94 patients with
large cerebral artery occlusion in the first 7 days,
treated at the Stroke Department, 103 Military
Hospital, from September 2021 to May 4 in 2023.
Results: The rate of occlusion of the middle cerebral
artery (M1,2) is 53%, the internal carotid artery (ICA)
is 26%, the M1,2 and the ICA is 17%; The basilar
artery (BA) is 4%. 55.3% had no lesion image on CT
scan: 13.8% had large density loss > 30ml. The group
with CT scan < 6 hours had ASPECTS score >7
accounted for 93.8%; 65.4% higher than the group
with CT scan > 6 hours with p < 0.05. The rate of
good collateral status on 3-phase CTA according to the
location of the occlusion was highest in the group of
simple ICA occlusion with 29.2%; the lowest is BA
occlusion with 0%; p>0.05. Conclusion: M1l
occlusion was common 53%, 55.3% had no lesion
image on CT scan, ASPECTS score =7 in the group
who went to hospital before 6 hours accounted for a
higher rate than those who went to hospital after 6
o'clock. The collateral circulation due to good ICA
occlusion accounted for the highest rate of 29.2%.

Keywords: Large cerebral artery occlusion,
collateral status, 3-phase computed tomography
angiography
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