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TOM TAT: N&o la mgt phan qua trong ciia con nguoi nhung do mét nguyén nhan khach
quan nao d6 nguoi ta bi mat di mgt phan xwong so bao vé ndo. Nham muc dich tgo lgi phan
xuwong sp bj khuyét ciia bénh nhan, ching toi da nghién ciiu viéc téi tgo chi tiét cdp ghép so
n&o bang phurong phap tao mau nhanh. Nghién cizu ndy da diroc thyc hién trén mot s6 bénh
nhan va co két qud rat kha quan.

1. PAT VAN PE

Cho Réy la bénh vién 16n nhit & mién Nam, noi ddy mdi ngay tiép nhan rat nhidu ca chan
thuong do tai nan giao théng, nhat 1a c&c ca chan thuong nang va nguy hiém thuong tap trung
vé day tir cac noi khéc. Trong d6 pho hién nhat 1a chan thuong so ndo nén s6 bénh nhan bj
chan thuong so n&o tai bénh vién Cho Ray chiém ti & cao. Theo sb liéu thong ké cia  phong Vi
tinh tai bénh vién Cho Ray thi sd lwgng bénh nhan bi céc chan thuong lién quan dén so ndo
nhu l& v& Xuong so va mat, chan thuong noi so, Vet thuong dap né dau, cit mat mot phan
dau... do chan thuong datang Ién trong nhirng nam gan déay. Cao diém la vao nam 2001, bénh
vién tiép nhan dén 14.900 ca, trung binh cd 41 ca mdi ngdy. Trong d6 cd 1605 ca tir vong,
trung binh 4,4 ca tir vong mot ngdy con lai 14 13.295 ca b thuong, tirc 1a mdi ngdy ¢ 36,4 ca
bi thuong.

Ciing giéng nhu tinh hinh tai nan giao théng, sb lwong céc ca chén thuong so n&o trong
nam 2003 ciing ¢6 xu huéng giam so v6i nam 2002 véi 11.329 canhap vién, trung binh 31 ca
mdi ngay, trong d6 c6 1567 catir vong va 9762 cabi thuong.

Bang 1 : SO cachan thuong so ndo tai bénh vién Cho Ray

NAM SO CA B SOTUVONG | TB SO BI THUONG B

1998 7223 19,8 1037 2,8 6186 16,9
1999 10399 28,5 1207 3,3 9192 25,2
2000 10509 28,8 1146 31 9363 25,7
2001 14900 40,8 1605 4.4 13295 36,4
2002 13077 35,8 1783 4,9 11294 30,9
2003 11329 31,0 1567 4,3 9762 26,7
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Hinh 1: S6 cachin thuong so ndo hing nam tai bénh vién Cho Riy

Theo sb liéu caa bénh vién Chg Ry thi trong nam thang dau nam 2004, tir 1/1/2004 dén
17/6/2004, tai bénh vién Cho Riy da c6 42.811 ngudi bi thuong va 2360 ngudi bi chét do tai
nan giao thdng. Nhiing bang sb ligu trén cho ching ta thiy dugc nhu ciu cua viéc tao ra cac
chi tiét cdy ghép cho cac bénh nhan bi khuyét so larat Ion.

Trude day, khi thuc hién cac camd ndy, béc si thuong theo qui trinh sau @ dau tién ho mé
chd khuyét ra rdi dya trén chd khuyét ho s3 nin vat liu ximang y hoc bang tay rdi dat véo
uém thir. Sau khi €6 mau viray, béc s s8 khau lai.

Phuong phép ndy c6 nhuoc diém mang ghép khong sét voi viing khuyét, kéo dai thoi gian
mb |am anh huong dén sirc khoe bénh nhan. Béi véi nhiing vung khuyét lon phuong phap nay
khong thuc hién duoc do thoi gian khd cua xi mang rat nhanh. Ngoai ra, tinh thim my cua chi
tiét cy ghép con phu thugc nhiéu vao tay nghé cuabéac s .

Sau mét thoi gian dai nghién ciu, ching téi da dua ra dugc mot qui trinh tao chi tiét cay
ghép so ndo cho céac bénh nhan bing cong nghé tao mau nhanh..

2. GIOI THIEU QUY TRINH CAY GHEP SQ NAO CHO BENH NHAN UNG DUNG
CONG NGHE TAO MAU NHANH SLA

2.1 Giéi thiéu cdng nghé tao miu nhanh SLA

Hé thong gom c6 mét thung chira (Vat) chira dung dich nhya cam quang (Liquid Polymer)
trong subt, mot tim dé (Platform) nhiing trong bé co kha nang nang |én va ha xuong nho mot
thiét bi diéu khién duoc (Elevator), mot hé théng cung cap ngudn lazer (HeCd Laser) cung Véi
hé thong thau kinh (Lenses) va guong phan xa (Mirror) dung lam dong cing nhua chit long.
Hé théng cung cap ngudn lazer (HeNe laser) va guong ding kiém tra mac nhya trong thung.
Mot he théng dao gat (Sweeper) diing gat nhya bén trén vat thé dé tao ra mot |6p nhya ddng
deu.
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Qua trinh xay dung vat thé dién ra nhar sau

Vung nhya long timg 16p mot dudi tac dung cua tia lazer bi dong cang lai, lién két voi
nhau theo mot chuong trinh dugc diéu khién tie may tinh.

Khi tao xong mot lop, tim dé ha xubng mdt mic cho nhya long tran |1én sau d6 nang lén
mat luwgng sao cho 16p truoc nam cach mat nhua khoang 0.1 - 0.5mm tuy theo yéu caul.

Dao gat hoat dong, gat I&6p nhya du bén trén [6p viratao.

Tia lazer ban Ién 16p nhya Iong dé 1am dong ciing 16p thir hai viing bj ban 1a viing ndm
ngang chan d& (Support) vavat thé can tao. Lop nay két dinh vai 16p tha nhat.

Quétrinh dién ramot cach lién tuc dén khi tao xong 16p cudi cling caa chi tiét.

Nw‘i” |aser Hé théng thiu kinh
Guong phan xa

| ="
% “ 3
."‘u. Guong kiém tramirc nhya

khién lén

xudng
Nguén laser cho guong
kiém tra mirc nhya
Thung chira dung dich
cam gquang

Hinh 2.So @ nguyén ly hoat dong cia SLA

2.2 Quy trinh tao chi tiét ciy ghép sp ndo
Quy trinh tao chi tiét ciy ghép dugc mé ta quaso dd dudi day:
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Hinh 3.Téng thé cua qui trinh ché tao chi tiét ciy ghép bing cong nghé tao miu nhanh

Co thé con nguoi 1a mét ciu tric vo cung phuc tap va kho khan d6i voi bét ky linh vuc
nghién ciru ndo. Ngay nay nho vao sy phét trién caa cong nghiép hién dai vasu két hop gitray
hoc va céc cong nghé tién tién dan dén sy radoi caa ky thuat chup cit 16p CT (COMPUTED
TOMOGRAPHY). M&y CT ra doi sém tre thanh cong cu hiru ich trong viéc chuin doén ciing
nhu didu tri dic biét 1a trong linh vuc chin thuong chinh hinh. Do wu diém cia may chup cit
|6p 1A gidp cho ching ta qua sat dugc cac cau tric bén trong con nguoi cho nén ching ta da sir
dung dir liéu hinh anh chyp CT 1am dit liéu dau vao cho cong viéc tao chi tiét cy ghép.

Sau viéc nhan tap hop dit liu cia quéa trinh quét, thi ta sir dung phan mém MIMICS
(MATERIALISE'S INTERACTIVE MEDICAL IMAGE CONTROL SYSTEMS) dé hiéu chinh
hinh anh. Quéa trinh ndy dugc thuc hién tuin tu theo cac budc sau:

Buac 1: Nhap dix liéu anh cia CT ¢ dang DICOM (Digital Imaging and Communications
In Medical).

Budc 2 : Chuyén ddi tap hop dir liéu 4y sang dang .mpj (Mimics project).

Budc 3: Chinh d6 tuong phan caa hinh anh dé thiy dwoc ciu tric xuong.

Budc 4 : Tao mé hinh 3D cuaphan so khuyét.

Trong quéatrinh tao mé hinh 3D cia so khuyét thi diéu khé khan nhat 1a quatrinh xu 1y dir
liéu tir CT do trong d6 ¢6 rat nhiéu |6p cho nén chiing ta can phai loai bo nhiing 16p khéng cin
thiét ciing nhu nhitng 16p tring vi nd cd thé |am sai léch di md hinh 3D. Ngoai ra ching ta
ciing can phai chinh lai d6 twong phan dé tranh truong hop xuat hién céc phan co, dich... cia
quéatrinh chup CT Ién md hinh 3D.
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Hinh 4: Giao dién cuaMIMICS Hinh 5. M6 hinh 3D ciia so khuyét

Sau khi ¢6 mé hinh caa so khuyét ta tao mé hinh chi tiét cay ghép dya trén phuong phap
trir khéi hoac xtr 1y lugi tam gide mit vaduaramd hinh chi tiét ciy ghép cudi cling

Hinh 7.Xt ly bé mat lu6i

Hinh 6.X1r ly dang khéi

Qué trinh ndy tao md hinh manh ghép rat phirc tap vi dir liéu xir ly lafile STL. STL la
dang xap xi ludi tam gi&c cho nén dung luong rat l6n varat nhiéu duong. Ngoai ra dé tao dugc
mA hinh manh ghép thi phai o yéu cau lasat véi duong bién cua phan so khuyét va tao dugc
d¢ cong tuong tng voi phan so cua ting bénh nhan. Bong thoi manh ghép phai dé 1ap ghép
trong qué trinh phau thuat.

Sau khi 06 dugc mb hinh ciia chi tiét cy ghép thi tading phan mém Lightyear dé chialop
roi truyén dir liéu nay sang may tao mau nhanh. Khi mau xong ta tién hanh xur 1y mau bang
céch rira con va siy bang tia cyc tim cho mau kho cirng lai. Sau khi c6 mau rdi thi tatién hanh
tao khuon thach cao cho chi tiét ciy ghép theo céc budc sau:
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Hinh 8.Qua trinh ché tao bo khuén thach cao

Sau khi c6 khuon thach cao thi ta diing n6 dé ép vat ligu ximang y hoc PMMA dé tao ra
chi tiét cay ghép.

Hinh 9.Mau tir m&y tao mau nhanh Hinh 10.Chi tiét ciy ghép
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Sau khi ¢o chi tiét ciy ghép ta giao cho béc si dé ho dem khir triing bing O, trong vong 24
gio roi dem ghép cho bénh nhan.
- N N

Hinh 11.Phu thuat ghép cho bénh nhan

Bang so sanh thoi gian tao chi tiét ciy ghép gitra TMN vathi cong
STT Bénh nhan Thétich Téng thoi gian Ghi cha
(mm°) PPTMN Tha cong
01 Bénh nhan tha 1 25866 ~2 >35 BVCR
02 Bénh nhan tha 2 20384 ~2 >35 BVCR
03 Bénh nhan thir 3 35754 ~2 >35 BVCR
04 Bénh nhan thir 4 23094 ~2 >35 BVCR
05 Bénh nhan tht 5 5644 ~2 >35 BVCR
06 Bénh nhan thir 6 4658 ~2 >35 BVCR
o7 Bénh nhan thae 7 7766 ~2 >35 BV115
08 Bénh nhan tha 8 16970 ~2 >35 BVCR
09 Bénh nhan tht 9 8782 ~2 >35 BVCR
10 Bénh nhan thi 10 3816+17080 ~3 >5 BV115
11 Bénh nhan thi 11 14820 ~2 >35 BV115
12 Bénh nhan thir 12 20911 ~2 >35 BV115
13 Bénh nhan thir 13 49713 ~2 >35 BVGD
14 Bénh nhan thi 14 18829 ~2 >35 BVGD
15 Bénh nhan thir 15 52911 ~2 >35 BVCR
16 Bénh nhan thir 16 34432 ~2 >35 BVCR
17 Bénh nhan thu 17 3738 ~2 >35 BVCR
18 Bénh nhan thir 18 7561 ~2 >35 BVCR
19 Bénh nhan thir 19 10502 ~2 >35 BVCR
20 Bénh nhan thi 20 19526 ~2 >35 BVCR
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3.KET LUAN

Cong ngh¢ tao mau nhanh d& gitp cho céc bac S ¢6 thém mét cdng cu méi trong viéc
phau thuat cdy ghép So, Vi détao radugc nhitng chi tict cay ghep co tinh tham my va phu hop
véi ting bénh nhan, dong thoi rat ngan thoi gian phiu thuat ciing nhu thoi gian gay mé, giup
cho bénh nhan c6 thoi gian nam vién ngan hon so véi phuong phap mé ci.

APPLICATION OF RAPID PROTOTYPING IN
BUILDING SKULL IMPLANT
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ABSTRACT: Brain is an important part of human being but in case of some objective
reason people lost a part of their skull to protect brain. In order of recreate the defect part for
patient, we researched the recreation by rapid prototying method. This re search has been
carried out in some patients with good results.
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