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XAY DUNG MO HINH 3D NGUC GIA CHO PHU NUY

SAU PHAU THUAT DOAN NHU

BANG KY THUAT THIET KE NGUOC

CONTRUCTION 3D BREAST MODEL FOR THE BREAST CANCER AFFECTED PATIENT
AFTER MASTECTOMY BY REVERSE DESIGN ENGINEERING

TOMTAT

Nghién ctru nay xay dung mé hinh 3D bau nguc clia céc bénh nhan sau phau
thuét doan nhii. Céc tinh nguyén vién, la cac bénh nhan ung thw vi da diéu tri
theo phurong phép doan nhil, duec quét 3D co thé viing nguc. Anh quét sau d6
duwoc phan tich dé xac dinh duong ranh gidi clia bau nguc. St dung phirong phép
thiét ké nguoc dé tai tao lai ving nguc va xac dinh hinh dang clia nguc gia. Két
qué cho théy, cac vi trf ti€p gidp clia bau nguc va viing ngure cd st chuyén tiép vé
d6 cong clia bé mat co thé. Tap hop cac diém nhur vy cd thé cho phép xéc dinh
ranh gi6i cia bau nguc. Két hop gitra phan nguc chira phu thuat va phan thanh
nguc con lai ctia bénh nhan ¢ thé xac dinh duoc hinh dang clia nguc gia phl
hop. Nghién ciu ndy ¢d y nghfa khoa hoc va y nghia thuc tién, gop phéan phuc vy
cho qua trinh thiét ké do nguc va nguc gia cho cac bénh nhan ung thu vi sau
phau thuét doan nhii.

Tirkhda: Phau thuat doan nh, ranh gidi bau nguc, ngue gia, thiét k& nguoc.

ABSTRACT

This study created a 3D model for the breast cancer defected patients after
their surgical removal of one breast (mastectomy). Volunteers, who are breast
cancer patients who have had breast augmentation surgery, are taken their 3D scan
data of the chest area Scanned images are analyzed to determine the boundaries of
the breast. Reverse engineering was used to reconstruct the chest area and
determine the shape of the breast prosthesis. The results showed that the
contiguous positions of the breast and the chest area have a transition in terms of
the curvature of the body surface. This set of points allows us to define the
boundary of the breast with the rest of the chest area. Combination of the
unoperated breast and the remaining breast wall of the patient can determine the
shape of the appropriate prosthesis breast. This research has scientific and practical
implications, supplying for design mastectomy bra and breast prosthesis.

Keywords: Mastectomy, breast boundaries, breast prosthesis, reverse design.
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1.GIOI THIEU

V6i da s6 cac bénh nhan ung thw v, qua trinh diéu tri
thueong dé lai nhitng ton thuvong ndng né cho co thé, gay
nén céc tac dong tam ly rét I6n, dan dén nhiing khé khan
trong diéu tri va anh huéng dén sinh hoat va lam viéc cla
ngudi bénh. Ao nguc doan nhii va nguc gia la mot trong
nhitng bién phap khéc phuc cac khiém khuyét clia co thé,
gilp ngudi bénh x6a bd mac cdm va tai hoa nhap véi cong
dong. Trong thiét ké nguc gia, viéc xac dinh chinh xac hinh
dang va ranh gi¢i clia ving nguc la mot trong nhiing yéu
t6 quan trong nhat dé phuc vu quéa trinh mé phéng ving
nguc bang phuong phép 3D.

Cac nghién ctu trwéc day dad dua ra mot s6 phuong
phap xac dinh ranh gi¢i viing nguc dé tir d6 tai tao hinh
dang bau nguc. Trong nghién ctu clia Zheng [1] trinh bay
phuong phap xac dinh ranh gi¢i bau nguc bang cac diém
tham chiéu. Ranh gidi cia ngwc 3D chira cac diém chinh
xung quanh gbc nguc, diém gam nach trwéc va mot so
diém khéac. Ciocca ndm 2009 [2] da st dung anh quét 3D
vung nguc trong 2 tredng hop mac va khéng mac ao nguc
roi két hop céc bic anh lai véi nhau dé xac dinh hinh dang
bén ngoai clia nguc giad. Phuong phap xac dinh ranh gidi
clia bau nguc bang anh quét 3D dvoc Yip trinh bay ndm
2012 [3]. Theo do, ranh gi¢i la mot duong tron di qua cac
moc da dugc t6 sang. Trong nghién cru cla Maitra [4], mot
mo hinh bau nguc la mot vom ban cau hinh elip, ban kinh
t6i da clia vom twong Ging v6i chiéu dai clia dwong vudng
goéc tir thanh nguc dén da ti€p giap véi nim va. Viéc xac
dinh ranh gi@i bau nguc bang phuong phap thi cong truée
khi quét anh duogc thwc hién trong nghién clu cla
Wesselius [5], dé tién hanh tham chiéu 2 bén viing nguc
bao ton va bén da bi phau thuat nham xéc dinh hinh dang
va thé tich ctia nguc gia.

Céac phuong phap cla céc tac gia trén cé mot s6 nhugc
diém nhw méc ranh gi¢i cia bau nguc khéng dwoc xéac dinh
rd rang (nghién ctu [1, 2, 3]). Mot s6 truong hop ranh gidi
thiéu thyc té nhu trong [4] hoac phai dung phwong phap
tht céng nhu trong [5]. Vi vy, nghién ctu nay, thong qua
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thuat toan phan tich sy thay doi d6 cong bé mat va
phuong phap tham chiéu anh quét 3D dé nhan dién ranh
gi6i bau nguc chinh xac, 1am can ctt dé ché tao nguc gia.
2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap d¢ liéu do

Nghién ctru st dung may quét 3D cam tay ARTEC EVA
ctia hdng ARTECH 3D tién hanh quét 3D bé mat co thé. Cac
déi twong quét 1a phu ni¥ méc ung the va, da phau thuat
cat b(;f) hoan toan mot bén bau nguc. S6 lvgng mau quét la
26 mau dua trén s6 lvgng nguoi dang ky tinh nguyén. Thoi
gian quét trong thang 8 nam 2017.
2.2. Xéac dinh cac méc nhan trac chinh clia bau nguc

DU liéu diém anh tlr qua trinh quét dwgc phan tich va xr
ly bdng mém Geomagic Design X. Cac dam may diém anh
co thé nguoi dwgc tham chiég theo cac huéng khac nhau
dé xac dinh cac diém nhan trac chinh ctia bau nguc, gom:
diém thap nhat clia bau nguc, diém cao nhét ctia bau nguec,
diém phia ria trong clia bau nguc, diém phia ria ngoai clia
bau nguc.
2.3. Xac dinh ranh gi¢i clla bau nguc

Puong ranh gidi clia bau nguc la tap hop cac diém tiép
gidp gilra bau nguc va cac phan khac clia thanh ngwc. Cac
vi tri ti€p gidp nay cd su chuyén tiép vé dé cong nhu minh
hoa trong hinh 1, do dé cac vecto nut biéu thi dé cong sé
¢6 hwdng khac nhau. D liéu 3D co thé dugc chuyén doi tir
dang diém anh sang dang lugi (mesh) dé phan tich do
cong bé mdt bang thuat toan Loop dwgc dé cép trong
nghién ctru ctia Khoi [6].

Ranh gi¢i viing ngyc
thanh ngyuc 4
o \ /b sy bién dbi vé trang thai cong

Hinh 1. Cac vi tri bién ddi trang thai cong tai bién gidi bau nguc

Phan tich su bién déi d6 cong bé mét 3D co thé, két hop
cac diém nhan tric chinh dwoc xac dinh trede dé xac dinh
duwoc duong ranh gidi clia bau nguc

2.4. Xay dwng bé mat 3D ving nguc co thé nguoi

Hinh 2. Vi tri cac diém mdc xay dung ludi 3D bé mat co thé
1: Diém hong c6; 2: diém nguc trén; 3: diém dinh nguc; 4: Diém chan nguc;
5: diém ngang eo; 6: diém gitta trudc; 7: diém gitra sau; 8: diém suon
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Nghién cttu tién hanh xay dwng 1/2 bé mét co thé phan
chwa phau thuat rdi st dung phrong phéap déi xirng dé tao
thanh bé mét 3D co thé hoan chinh. Viéc tai tao nay gilp so
sanh phan co thé trude va sau khi phau thuat. Tir dé c6 thé
xéc dinh chinh xac phan nguc da bi cat bé.

Tlr ddm may diém co thé nguoi thu duoc sau qua trinh
quét 3D, dir lieu duoc chuyén déi sang dang ludi. Sau khi xt
ly c&c vang lugi bi 16i, ti€n hanh min héa bé mat ludi 3D co
thé. Trén bé mat lvéi, xay dung khung 3D bé mat co thé.
Céac duong ngang cla khung di qua diém eo, diém chan
nguc, diém dinh nguc, diém nguc trén. Cac dwong doc clia
khung di qua diém dinh nguc, diém gitra trwéc, diém gita
sau, diém swon. Vi tri cac diém dwgc minh hoa trong hinh 2.

Tir khung ludi nay, bé méat 3D co thé duoc xay dung
bang cac ban va (patches) Non-uniform rational B-spline
(NURBS) [7, 8].

2.5. Xay dwng mé hinh 3D nguc gia

Pé xac dinh bé mat bén ngoai clia nguc gia, ranh gigi
clia bau nguc dwgc tham chiéu l1én bé mét 3D co thé. So
sdnh b& mat bén bau nguc duwoc bdo ton va bé mat bén
nguc bi ct bd dé diéu chinh lai kich thudc ctia nguc gia. Bé
mat bén trong clia nguc gia dwoc xac dinh dwa trén bé mat
cong clia thanh nguc tai vi tri bau nguc bi cit bo.

3. KET QUA VA BAN LUAN
3.1. Két qua xac dinh ranh gi¢i bau nguc

D@ liéu quét co thé nguoi thu duoc dudi dang dam may
diém. Sau khi loai bd cac hinh quét khdng dat yéu cau, dir
liéu quét duoc tién hanh xi ly bé mat bang phan mém
Geomagic design X. Tr ddm may diém ban dau, dwong
bién gidi phia dudi clia bau nguc cé thé xéac dinh chinh xac
nho mic do tap trung diém anh tai nép lan ctia bau nguc.
K&t qua xac dinh ranh gi¢i phia duéi clia bau nguc dwgc thé
hién trong hinh 3a.

(@

Hinh 3. K&t qua x&c dinh céc diém nhan tréc chinh clia bau nguc
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Ranh gi6i phia trén clia bau nguc dwgc xac dinh thong
qua si tham chiéu gitta bén nguc da bi cat bd va bén nguc
con lai. Do bén phau thuat bau nguc da bi cat b, chi con
lai thanh nguc, vi vay, khi nhin phia mat bén, d6i chiéu gitia
2 bén nguc sé dé dang nhan thdy vung ranh gidi gitra bau
nguc va thanh nguc. Biéu nay chi cho phép xac dinh duoc
vi tri cao nhat clia bau nguc lién két voi phan thanh nguc
(hinh 3b)

Gidi han 2 bén cla bau nguc duoc xac dinh bang cach
tham chiéu gitra viing bau nguc va ving chan nguc. Biém
gigi han phia trong la giao diém cutia dwong bién 16i di qua
dinh nguc va dudng bién cla chan nguc phia gitta than
trude. Gidi han ngoai clia bau nguc la giao diém clia duvong
bién 16i di qua dinh nguc va dwdng bién cla chan nguc
phia swon (hinh 3c), Két qua duoc téng hop trong hinh 3d.

Tl di¥ liéu bé mét dang diém anh, nho thuat toan Loop va
cdng cu danh ddu mau sic trong phan mém, dit liéu 3D co
thé ngudi sé duoc chuyén sang dang ludi. KEt qua dugc thé
hién trong hinh 4(a, b). Tl bé mét ludi tham s6 nay, c6 thé dé
dang nhan thdy cac vung cé dé cong khac nhau théng qua
viéc chi thi mau s&c. Vung co thé c6 chi thi mau vang la céac
vling 16i, viing co thé c¢d chi thi mau xanh la cac viing 16m.
Ranh gidi ctia bau nguc dwogc xac dinh thong qua s chuyén
tiép clia mau s&c gilta bau nguc va cac phan xung quanh.

Ranh gi¢i phia chan nguc c6 thé nhan dién théng qua
nép lan nguc da duoc xéac dinh nhu & hinh 3a hoic sy phan
tach ré rang vé mau sic gitta phan bau nguc va phan thanh
nguc phia dwéi (hinh 5a). Ranh gi¢i phia trong ctia bau nguc
v@i viing hdm trudc nguc duoc thé hién rat ré rang, tir d6 co
thé xac dinh dé dang duong bién phia trong clia bau nguc.
Vi ranh gigi phia trén clia bau nguc, sw chuyén tiép do cong
khoé xac dinh hon do cé sy tham gia clia cac co nguc. Tuy
nhién, khi k&t hop véi diém gigi han trén da dwgc xac dinh
nhu & hinh 3b va cac viing c6 s bién déi dd cong bé mét
bao quanh bau nguc, ¢ thé xac dinh dugc dwdong bién phia
trén clia bau nguc.

Hinh 5. Két qué x&c dinh ranh giéi ving nguc
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K&t hop gilta cac vi tri co s bién d6i do cong va cac
diém nhan tric da duoc xac dinh trwéc do, xac dinh duoc
duwong bién gi¢i phia ngoai clia bau nguc. Kt qua xac dinh
ranh gigi bau nguc dwoc thé hién tai hinh 5.

3.2. Két qua xay dung bé méat 3D co thé

Slr dung céc céng cu clia phan mém Geomagic dé tién
hanh xt Iy bé mét lvéi theo cac budc: Chuyén doi dir liéu
diém anh (hinh 6a) sang di liéu lwdi (hinh 6b); Min hoa bé
mat lwdi co thé va tao doi xing co thé cho phan nguc bao
ton (hinh 6¢). Két qua dwgc trinh bay trong hinh 6.

(@) (b) (©)

Hinh 6. Phuong phap xay dyng bé mét co thé

(2) i liéu diém may diém; (b) o lidu b& mét i

(c) b mét Iudi co thé min hoa vaxir Iy ddi xing

TUr bé mat 3D da duoc min hoa, bé mét 3D co thé dwoc
tao thanh tir mét khung lwéi 3D la c&c dwdng doc va ngang
di qua cac diém nhan tric clia co thé duoc trinh bay trong
phan 2.4. Két qua duoc trinh bay trong hinh 7.

]

H

]

Hinh 7. Két qua xay dung bé mét 3d co thé
3.3. Két qua xay dwvng mé hinh 3D nguc gia

Sau khi xay dwng dugc bé mét 3D clia co thé, di liéu bé
mat dang ludi cé vi tri dudng ranh gi¢i clia bau nguc dwgc
két hop voi dir liéu bé mat 3D (hinh 8a). Tir d6 xac dinh
dugc dwong ranh gigi viing nguc trén bé méat 3D co thé
(8b).

Tién hanh so sanh bé mat clia vung nguc dugc bao ton
va vling nguc da bi cat bé do phau thuat, két hop vai ranh
gigi clia vung nguc da dugc xac dinh trwdc do dé xac dinh
ranh gi¢i clia nguc gia (hinh 8c). K&t qua xac dinh duoc bé
mat phia ngoai clia nguc gia dwoc thé hién trong hinh 8d.

Bé mat trong clia nguc gid duwgc xac dinh dya trén bé
mét phan thanh nguc cta bén nguc bi phau thuat. St dung
bé mét thanh nguc dé tach roi nguc gia khoi viing nguc
theo ranh gidi da xac dinh, két qua thé hién trong hinh 9.
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(d)

Hinh 8. Bién dang bau nguc duwoc xac dinh trén bé mat 3D co thé

Mat ngoai
nguc gia

(@ (b)

Hinh 9. Két hop gilra bé mat 3D co thé va bé mat thanh nguc dé xac dinh
nguc gia

a: mat ngoai nguc gia
4. KET LUAN

Viéc xac dinh chinh xac bién dang va ranh gi¢i clia bau
nguc la mot trong nhirng yéu té quan trong nhat dé phuc
VU qué trinh mé phéng va ché tao bau nguc bang phurong
phap 3D.

K&t qua nghién ctru cho thay, dya vao phuong phap
tham chiéu di¥ lieu ddm may diém va phan tich sy chuyén
tiép do cong bé mat, ¢ thé xac dinh dwgc cac mée nhan
trdc quan trong clia bau nguc, tir d6 xac dinh dwoc ranh
gidi cla bau nguc va mé hinh héa nguc gia.

b: mét trong nguc gid
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So v&i mot s6 nghién clru trwde day, két qua dat duoc
trong nghién clru nay da xac dinh duoc bién dang bau
nguc mot cach rd rang. K&t qua clia nghién clru 1a co s dé
xay ding md hinh 3D nguc gid, phuc vu qué trinh ché tao
nguc gia phi hop vai cac dac diém vang nguc sau khi phau
thuat doan nhd.

Han ché cua nghién ctru nay la chi xay dung phan nguc
gia cho cac bénh nhan ung thu vii da bi cat bd hoan toan
phan bau nguc (Mastectomy). Chwra phan loai dwoc cac ton
throng ving nguc khac qua qué trinh phau thuat bao tén
(Lumpectomy), tr d6 khéi quat héa dugc cac hinh dang
nguc gia cho cac ton thwong khac nhau clia bau nguc.
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