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XAY DUNG MO !-IiNH AO NGUC DANH CHO BENH NHAN
UNG THU VU BANG PHUONG PHAP 3D

DESIGN BRA MODELS FOR BREAST CANCER PATIENTS BY 3D METHOD
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TOM TAT

Su thodi mai, vira van ciing nhu kha néng che ph cac khiém khuyét co thé la nhiing tiéu chi quan trong cta do nguic danh cho phu nit sau phau thuét doan
nhi. Nghién ctiu nay dua trén nhu cau ctia cac bénh nhén ung thu vii va déc diém co thé viing ngutc sau khi cat b hoan toan mét bén nguc d€ xay dung mé hinh
3D do nguc. Céc bénh nhan ung thu v, da phau thut doan nhi, dugc quét 3D co thé viing nquic. Dif liéu quét dugc phan tich dé xac dinh dutng ranh gidi cia
hau nguc va tai tao lai bé mét co thé viing nguc. Mat md hinh 3D do nguc duoc tao ra dua trén cac thong s6 kich thudic ¢d duoc tir khdo sét va phan tich déc diém
¢o thé viing nguic chua phau thudt so véi viing nguc d bi phau thudt. Trong qud trinh lap mé hinh 3D do nqutc, cac dutng cong ngang tai chan nguc va dinh nquc
clia ludi 3D co thé nguai duac st dung dé xay dung mé hinh do nguc doan nhii. K&t qua ctia nghién ctu chira réing, phuong phap dé xudt dé thuc hién hon va c6
thé tao ra cdc mau do nguc vira van va thodi mai. Diéu nay la do mau 3D dua trén bé mat thuc té ctia co thé, ¢ thé theo sat cac dudng nét ca thé chinh xac hon
la chi dua vao b s6 do, nhu dugc thuc hién trong ky thuat thiét ké 2D thong thudng. Nghién cGu nay cung cdp mdt phuong phdp thiét ké do nguc doan nhii méi,
gdp phan gitip cdc bénh nhan ung thu vii thodi mdi va ty tin hon trong sinh hoat hdng ngay.

Tirkhéa: Phau thudt doan nhi, do nguc doan nhd, thiét ké 3D.

ABSTRACT

Comfort, fit and the ability to cover body defects are important criteria of bras for women after mastectomy. This study is based on the needs of breast cancer
patients and breast body characteristics after total mastectomy to build a 3D bra model. Breast cancer patients, who have had mastectomy, have 3D scans of
their breasts. The scan data is analyzed to determine the breast contour and reconstruct the breast body surface. A 3D model of the bra is created based on the
analysis of the body characteristics of the non-surgical chest compared to the surgical breast area. During bra 3D modeling, the horizontal curves at the base of
the chest and the top of the chest of the human body 3D mesh are used to build the mastectomy bra model. The results in the study indicate that the proposed
method is easier to implement and can produce bras that fit and are comfortable. This is because the 3D model is based on the actual surface of the body, which
can closely follow the body contours more accurately than just relying on a set of measurements, as is done in conventional 2D design techniques. This study
provides a new bra design technique that helps breast cancer patients feel more comfortable and confident in their daily activities.

Keywords: Mastectomy, mastectomy bra, 3D design.
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1. GIGI THIEU bénh ung thu phé bién nhat va ciing la bénh ung thu gay

Ung thu v 13 loai bénh ding dau trong tat ca cac  tévong hang dau. Theo t6 chic Ung thu Toan cau, nam
bénh ung thu anh hudng dén phu nif trén toan thé gidi. 2020 Viét Nam ghi nhan 21.000 ca mac mdi va cé 9.000
Riéng tai Viét Nam, ung thu vi hién 1a mot trong nhiing trudng hgp ti vong do ung thu vu [1]. VGi hau hét cac
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bénh nhan ung thu vd, qua trinh diéu tri thudng dé lai
nhimng tén thuong nang né cho co thé, gay nén cac tac
dong tam ly rat 16n, dan dén nhiing kho khan trong diéu
tri, anh hudng dén sinh hoat va lam viéc clia ngudi bénh.
DPé khic phuc cac van dé trén, cdc bénh nhan thudng
dugc tu van st dung cac san pham danh cho bénh nhan
sau phau thuat doan nhi nhu nguc gia hay 4o nguc doan
nha. Trong d6, 40 nguc doan nha la mot san pham cé thé
giup cho co thé ngudi mac tré nén can déi hon [2], tao
cdm giac can bang cuta co thé [3], gitp mang lai vé nir
tinh, bao vé va che gidu céac vét seo [4] dong thsi ngan
ngla cong veo cot song [5].

Trong nghién ctu ca Gho nam 2014 [6] da dé xuat
mot thiét ké do nguc danh cho bénh nhan sau phau thuat
doan nhi dé ho tap thé duc nham cai thién suc khée va
tam ly sau phau thuat. Gho da chira cac diém han ché clia
cac loai 40 nguc ma cac bénh nhan tham gia thi nghiém
dang st dung, tir d6 dua ra mot sé cai tién trong thiét ké
cUa minh. Tac gia da dua ra mot s6 dé xuat trong thiét ké
nhu phan dai 40 phai dd rong dé hé trg va nang d& cac
phan khac clia 4o va che cac khuyét diém co thé, c6
dudng may téi thi€u dé han ché ti€p xuc véi seo 16i. Phan
day vai 4o phai dd rong dé phan tan ap luc lén vai. Phan
cup nguc gilr nguc giad khéng bi roi ra ngoai, khong cé
dudng may dé tranh ti€p xdc véi ving mo seo nhay cam.
Nam 2017, Leung [7] da nghién clu vé su cai tién trong
thiét ké€ ao nguc doan nhii va nguc gia. Mot bo do nguc
doan nhii gidm nhiét, d6 4m va bd phan gia nguc dugc
tao ra dua trén két qua khao sat cta 200 phu nir dia
phuong. Trong thiét ké nay, su cdi tién dugc thé hién
badng viéc thiét ké phan dém &o cé cac 16 thoat khi nham
tdng su thoat nhiét tir bé mat co thé ra méi trudng. Nam
2017, Nguyén Thi Thom [8] da giGi thiéu mdt mau do 16t
nguc danh cho phu ni sau phau thuat doan nha. Trong
nghién cliu nay, tac gia da dua ra mét s6 nhan xét vé su
khac biét ctia 4o nguc doan nhii va 4o nguc thong thudng
cla nir giGi, nhu két cau 4o thudng khong cé gong dé
tranh cac tac déng dén phau mé nguc nhay cdm sau phau
thuat, phan than truéc va dai day lung 6m vong nguc
rong hon do 16t nguc théng thudng gilp chiéc do nguc
gilrnguyén tai ché va c6 thé bao phi mé seo, dudng vién
rong bén duéi canh tay cé thé giup gidu mé seo, va thém
su hd trg cho chiéc 4o nguc xung quanh, day quai vai ban
to va réng hon gitp ngudi mac thodi mai hon.

Trong linh vuc thiét ké trang phuc bang phuong phap
3D, nhiéu nghién ctu khac nhau trong nhiing nam qua
trong da st dung phuong phap thiét ké c6 su ho trg cla
may tinh do su phat trién clia cac phuong phap thiét ké 3D
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vé thiét ké cling nhu tao mau, sdn phdm do nguc cling nam
trong xu thé d6. Nghién ctiu ctia Shin [9] dé xuat mot thuat
toan dé tai tao bé mat ba chiéu clia 40 nguc vira van véi
ma-no-canh théng qua cac dudng polylines dugc xay
dung théng qua dit liéu quét 3D, déng thai tac gia dé xuat
mot phuong phap méi dé trai phang mau o nguc ti mau
3D. Ndm 2018, Abtew va cong su [10] da thiét lap mo hinh
s& hoa luéi 3D ca thé ni gidi tai vung nguc. Ludi khung day
nay tao ra cac diém dac trung khac nhau tai vung nguc va
c6 thé m& rong dé xac dinh céac thé tich khac nhau ctia bau
nguc dua trén kich c& cip nguc. Tir d6, mau ao nguc 3D
dugc phat trién bang cach st dung thé tich nguc tuong
ng. Co thé c6 rang, cac nghién clu trén déu dua trén su
phan tich cac dac trung cla co thé dé xay dung mau o
nguc thodi mai va viia van vdi co thé. Trong nghién cuu
nay, tac gia xac dinh ranh gidi bau nguc va su thay déi hinh
dang co thé sau phau thuat dé xay dung mau do nguc phu
doan nhi hgp véi cdc bénh nhan ung thu vu.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap dii liéu do

D lieu 3D bé mat co thé ngudi tai viing nguc dugc
thu thap bang phuong phap quét 3D, st dung may quét
3D cam tay ARTEC EVA ctia hang ARTECH 3D.

Doi tugng quét la cac nir tinh nguyén vién da diéu tri
ung thu va bang phuong phap doan nhi, cat bo hoan
toan bau nguc tai mét bén nguc.

2.2. Xac dinh ranh giéi ciia bau nguc

Bénh nhan ung thu vi da bi cat bo hoan toan mét bén
bau nguc nén phan clp nguc phai 6m chon phan bau
nguc dé che di cac khiém khuyét ca thé. Do vay, viéc xac
dinh ranh giGi bau nguc sé gitp xac dinh dudng bao 4o
nguc doan nh, giup can bang hinh dang hai bén nguc
clia ngudi bénh.

D{r liéu diém anh tir qua trinh quét 3D dugc phan tich
vaxu ly bdng mém Geomagic Design X. Cac dam may diém
anh co thé ngudi dugc chiéu theo cac huéng khac nhau
dé xac dinh cac diém nhan trac chinh cia bau nguc. Gom
diém thap nhat cta bau nguc, nép lan nguc, diém cao
nhat cta bau nguc, diém phia ria trong cla bau nguc,
diém phia ria ngoai clia bau nguc. Dua trén nghién cuu
truéc do clia tac gia [11], dudng ranh gidi clia bau nguc
dugc xac dinh 1a tap hop cac diém tiép giap gilia bau
nguc va cac phan khac cia thanh nguc. Cac vi tri tiép gidp
nay dugc xac dinh bang thuat toan Loop [12].

2.3. Xay dung bé mat 3D viing nguc co thé ngudi

DE& xay dung mé hinh 3D do nguc, nghién ctu xay

dung mét nlia co thé phia bén nguc dugc bao tén, tir dé
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lay d&i xiing dé dugc bé mat 3D co thé hoan chinh. Bé mat
nay sau d6 dugc tham chi€u véi di liéu 3D co thé sau
phau thuat dé phan tich cac tén thuong clia phan nguc,
lam co s& xac dinh hinh dang clia 4o nguc.

TU bé mat luéi sau khi dugc t6i uu hoa, xac dinh céac
dudng cong ngang di qua diém bung, diém eo, diém
chan nguc, diém dinh nguc, diém nguc trén dé tao thanh
cac dudng ngang khung lugi bé mat co thé. Cac dudng
doc khung lugi dugc xac dinh di qua diém gila trudc,
diém gilta sau, diém dinh nguc, diém sudn. Tu khung luéi
nay, bé mat 3D ca thé dugc xay dung theo phuang phap
cla Piegl [13] va Douros [14].

2.4. Xay dung mé hinh 3D ao nguc

Tién hanh phan tich bé mat ctia bau nguc dugc bao
tén va bau nguc bi cit bé do phau thuat bang cach tham
chiéu dir liéu 3D dé xac dinh dugc phan co thé bi khiém
khuyét sau khi phau thuat tir d6 xac viing nguc can dugc
che kin.

Tu ving nguc can che phu da xac dinh dugc, xac dinh
dudng bao phu hgp clia cup nguc.

Dua trén thong s6 4o nguc doan nhi dugc xac dinh
thong qua khao sat trong nghién ctu trudc do cla tac gid
va cong su® dé xay dung hoan chinh mé hinh 3D 4o nguc
doan nh.

3. KET QUA VA BAN LUAN
3.1. Két qua xac dinh ranh gigi bau nguc

it s

Hinh 1. Két qua xac dinh cac diém nhan trac chinh cla bau nguc

Théng qua dir liéu dam may diém ban dau, c6 thé dé
dang xac dinh cdc méc nhan trac chinh cta bau nguc,
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goém nép lan nguc, diém dinh nguc, diém gidi han trong,
diém gidi han ngoai ctia nguc. Dua trén thuat toan Loop,
dir lieu ddm may diém sé dugc chuyén sang dang ludi
tham s6, tir d6 c6 thé xac dinh bién dang bau nguc. Két
qua xac dinh bién dang bau nguc dugc thé hién trong
hinh 1.

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

dwong
nguc trén

duong
ngang nguc

duong
chan nguc

duong eo

dudng bung

5 e g

dwong di

/ qua dinh ngyc
duong di qua

dinh nguc _\

dwing

[ doc swon

b) 0

Hinh 2. Két qua xay dung khung ludi bé mat co thé

a) Cac dudng ngang cta ludi; b) Cac dudng doc cla ludi;

0 Ludi co thé hoan chinh

St dung cac cong cu ctia phan mém Geomagic design
X dé tién xay dung khung ludi 3D co thé. Khung ludi dugc
tao ra tir cac dudng ngang va doc di qua cac moc nhan
trdc chinh ctia co thé. Cac dudng ngang clia ludi dugc xac
dinh bang cac mat cit ngang, vudng goc vdi truc ca thé,
di qua cac diém nguc trén, dinh nguc, chan nguc, eo,
bung. Cac dudng doc cla lusi dugc xac dinh bang cac
mat cit doc chay song song vdi truc ca thé va di qua vi tri
gilta than, dinh nguc va gam nach. Ngoai cdc méc nhan
trdc chinh, cac diém trung gian khac trong khung IuGi
dugc xac dinh dua theo nguyén ly dugc trinh bay trong
nghién ctu cha Griffey [15], dugc thém vao dé téi uu héa
khung ludi co thé. Két qua dugc thé hién tai hinh 2.

TU lugi bé mat co thé, cac ban va bé mat dugc xay
dung dua trén khung luéi dugc xac dinh. Két qua duoc
trinh bay trong hinh 3.
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Hinh 3. Két qua xay dung bé mét 3D co thé
a) Ludi co thé; b) Cac ban va dugc tao ra trén ludi; ¢) M hinh 3D co thé

Xtrly
ac
diém
[om
tai
song
lung
===>

(0 (d)

Hinh 4. K&t qua x{ Iy phan hom lung bang cic mat cat ngang co thé

a) Mat cdt ngang co thé tai cc vi tri nguc va eo trudc xi1y;

b) Mat cat ngang co thé tai céc vi tri nguc va eo sau xily;

¢) Phan hom lung trudc x Iy; d) Phan hom lung sau x{ ly

Khi mac do nguc, phan clip nguc thudng 6m sat lay
phan bau nguc va hém nguc trudc dé tao dang cho bau
nguc hodc nguc gia, cac phan khac ctia do chi tiép xuc véi
co thé tai cac diém 16i. Do vay, dé xay dung bé mat 3D trang
phuc, dudng hém tai séng lung can dugc lam 16i [én tuong
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duong véi cac diém 16i 2 bén dudng hém, phuong phap
nay da dugc trinh bay trong nghién ctu cta Park va
Miyoshi [16]. Trong nghién cliu nay, tac gia trich xuat cac
mat cit ngang co thé tai cac diém ngang nguc trén, ngang
nguc, chan nguc va eo dugc trinh bay & trén dé tién hanh
xU ly bé mat. Két qua dugc trinh bay trong hinh 4.
3.3. Két qua xay dung mé hinh 3D 4o nguc

Pé xac dinh dudng bao 4o nguc, tac gia da sir dung
phuong phap tham chiéu dit liéu diém, 1a di liéu bé mat
cd thé thuc té ctia bénh nhan, véi di liéu bé mat 3D co
thé, tir d6 co thé xac dinh phan ca thé bi khiém khuyét
sau phau thuat. TU di liéu nay, c6 thé xac dinh dugc phan
cd thé ma 4o nguc phai che pha. Két qua dong bo dit liéu
dugc thé hién trong hinh 5.

Hinh 5. Hinh nh két hop gitia dam may diém va bé mét 3D co thé

a) Mat bén; b) Mat trudc; ¢) Viing co thé bi khiém khuyét

DPudng bao phan co thé dugc xac dinh nay chinh la co
s& dé xac dinh hinh dang cip nguc ctia do nguc doan nh.
Dong thai cup nguc sé tuan th cac yéu cau clia do nguc
doan nha va tinh thdm my va phong cach séang tac mau.

Dua trén nghién ctru truéc dé clia tac gia va cong sut®
tién hanh nghién ctu dac diém ki€éu dang 4o nguc phu
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hop véi phu nit sau phau thuat doan nhi, da xac dinh
dugc moét sé thong sé quan trong, phu hgp trong thiét ké
a0 nguc cho cac déi tugng nay. Cu thé, phan clp nguc
phai 16n dé c6 thé dm chon va che kin bau nguc nham
che di cac khiém khuyét co thé sau phau thuat, phan dai
40 phia sudn can 16n dé c6 thé che kin cac vét seo phau
thuat, phan quai 4o phai dd 1én dé lam ngudi mac khéng
cam thay kho chiu khi quai do phai d& stic nang clia nguc
gia. Cac théng sé do nguc doan nhi gém:

- D6 réng clia quai do tur 2 - 2,5cm

- Ban to cdla mdc cai t 6 - 8cm

- Ban to cla dai lung nham che kin cac vét seo do
phau thuat tir 10 - 12cm

- Ban to cla day vién dai trung tam tur 2 - 2,5cm

T6ng hop cac yéu té trén, tac gia dua ra giai phap xay
dung bé mat 3D cup nguc, két qua dugc thé hién trong
hinh 6.

0

Hinh 6. M6 ta bé mdt 3D ctia clip nguc

a) Mat trudc; b) Mat bén; c) Mdt sau

Hinh 7 thé hién giai phap thiét k& cho dai 4o va quai
a0, phan dai 4o dugc thiét ké 16n dé che cac phan phau
thuat va chi c6 mét dudng lién két véi cup nguc dé tranh
€O xat v&i cac mo seo nhady cam, sé gay kho chiu khi mac,
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doéng thai giup git ctp nguc khéng bi xé dich khi mang
nguc giad. Phan quai do dugc thiét ké I6n dé co thé da
dugc trong luc clia nguc gia, déng thai c6 thé phan tan
ap luc cia nguc gid tadc déng lén vai, tranh gady cong, veo
cot s6ng.

4]
Hinh 7. mé ta bé mat 3D do I6t nguc
a) Mat trudc; b) Mat bén; ¢) Mat sau
Két qua xay dung hoan thién mé hinh cla do nguc
doan nhi dugc thé hién trong hinh 8.

\

(a) (b)
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(@ (d)
Hinh 8. M6 t& bé mat 3D do lot nguc
a) Mat trudc; b) Mat bén; ¢) Mdt sau; d) Mo hinh 3D do 16t nquc
DaGi chiéu két qua cla giai phap thiét ké trén véi bé
mat co thé thuc té€ dé€ danh gia kha nang che day céc
khiém khuyét co thé, két qua dugc thé hién trong hinh 9.

Hinh 9. Két qua ddi chiéu giita d0 nguc va bé mt co thé

Hinh 9 cho thay, giai phap thiét ké ao nguc doan nha
trén, vé co ban, da che kin dugc cac khiém khuyét ctia co
thé. Hinh anh cling cho thdy, phan nguc da bi phau thuat
€6 vung cd thanh nguc phia trén I6n hon vung khéng bi
phau thuat, diéu nay la mét luu y cho quai 4o khi hoan
thién thiét ké.

4. KET LUAN

Nghién ctu nay trinh bay vé phuong phéap xay dung
mo hinh 3D 4o nguc doan nhii dua trén dir liéu quét 3D
co thé. K&t qua clia nghién ctu cho thdy, hinh dang cda
4o nguc doan nha phu thudc rat I6n vao kich thudc va
ranh gidi ctia bau nguc. Déi véi do nguc thong thudong,
phan clp cé thé dugc thiét ké véi nhiéu ki€éu dang va hinh
dang khac nhau nham tén 1én vé dep cla bau nguc ni
giGi. Nhung déi véi do nguc doan nhi, phan clip nguc
phai 6m tron bau nguc méi che dugc cac vét seo 16i va
khiém khuyét clia vung nguc sau phau thuat, do dé
thudng I6n hon va kiéu dang cling bi han ché so véi cip
nguc thong thudng.

Két qua trén clng cho thay, thiét ké bang phuong
phap 3D sé dé thuc hién hon va cé thé tao ra cdc mau do
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nguc vlia van han véi phuang phéap 2D truyén théng. Két
qua clia nghién ctu la co s& dé xay dung mau 2D danh
cho san xuat.

Hudng nghién clu tiép theo cla tac gia la mé phong
a0 nguc 3D bang céac théng s6 vt liéu dé t6i uu héa kich
thudc vao hinh dang ao nguc doan nhi khi mac kem
nguc gia.
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