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U xuong sun la mét dang u xuong thudng gép cta hé co xuong khép. Tilé chiém 10 — 15 % téng sé cac
loai khéi u xuong va chiém khodng 35% céc khéi u xuong lanh tinh. Méc du la loai u xwong lanh tinh nhung
khi khéi u phét trién qué mirc (hodc &c tinh hod) & Vi tri gén khép nhuw khép hang cé thé géy chén ép, anh
huéng téi thAm my, tham chi cd chirc ndng van déng, sinh hoat ctia bénh nhan. Khi dé yéu céu phéu thuét
duoc dét ra, hién nay trén thé gidi phuong phép nhuw thay khép megaprosthesis, thay khop kém ghép xuong
dbéng loai (APC) ... dd duoc &p dung nhung han ché 1a gia thanh dat va khéng thé dw tinh duoc chinh xéc
kich thuéc cla xwong ngudi bénh va vét liéu st dung. V6i sw phét trién ctia khoa hoc cong nghé va vat liéu
sinh hoc l4n dau tién doan dau trén xuong dui duoc thay thé bang vét liéu PEEK (polyetheretherketone)
két hop cung thay khép hédng nhén tao dd mang lai két qué phuc hbi tét, tr& thanh mot phuong phép méi
cho céc phéu thuat u xwong. Chung téi xin gidi thiéu 2 truong hop u xwong sun dau trén xwong dui chuyén
dang é&c tinh, dwoc diéu tri Iay u va thay thé doan xwong kém khép hédng nhén tao bang vét lidu PEEK in 3D.

T khéa: U xwong sun chuyén dang, PEEK, in 3D

I. DAT VAN BE

U xwong sun la tén thuwong lanh tinh thweng
gdp nhét cla cac xwong dang phat trién. U
xwong sun c6 thé xuat hién & bat ki vi tri nao
c6 sun phat trién nhw xwong dui, xwong chay,
xwong canh tay, céng tay ... Ti 1& bt gap & chi
dui chiém 50% téng sb ca, trong dé xwong dui
chiém 30%, chi trén co ti & it hon, xwong canh
tay chiém tr 10 — 20 %, cot sbng va xuwong
swdn clng co ghi nhan trwdng hop xuét hién
u xwong sun. Nguyén nhan chinh xac dén
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nay chua dwoc nghién clru rd, cé y kién cho
rang lién quan dén gen, tuy nhién kha ning
di truyén clGa u xwong sun chwa dwoc khang
dinh chinh xac. Théng thuong khdi u xwong
sun thwdng dwoc phat hién tir khi ngwdi bénh
con tré tudi véi bién hién coé thé so thdy mot
khéi clrng, chac, khong dau ndi 1én, vi tri hay
g3ap 1a gan cac sun phat trién, gan cac khop.
Chi dinh can thiép phau thuat dwoc dat ra khi
khéi u gay anh hwéng nhiéu dén thAm my, hinh
dang cla nguwdi bénh véi muc dinh chinh chu
yéu la duc bd, Iy bét khdi u, phuc héi lai dang
vé bén ngoai. Kich thudc khdi u thwdng khoang
tr 7 — 10 cm, hiém gap cac trwong hop to quéa
15 cm, Bac biét, trong trwong hop khi khoi u
phat trién qua mlrc chuyén dang &c tinh héa cé
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thé gay chén ép vao cac clu tric xung quanh
nhw mach mau va than kinh, vi tri gan khép 16n
nhw khép hang hay khép gbi thi van dé phau
thuat con duoc dat ra dé giai quyét van dé chirc
nang van dong va sinh hoat. Khi dé chtrc nang
clia khép hang va doan xwong dui lay bé can
phai duoc thay thé bang vat liéu co ciu tric
va chirc ndng twong tw. Bao tén chi sau phau
thuat 14y bd u xwong dau trén xwong dui van
dang l1a cau hai I6n, 1a thach thirc dbi véi cac
phau thuat vien Chan thwong chinh hinh. Trén
thé gi6i hién nay co ky thuat dwoc mé ta nhiéu
nhat trong phau thuat thay thé doan dau trén
xwong dui kem thay khép hang la st dung khép
Megaprosthesis hay APC-Allograft prosthetic
composite (thay khép kém ghép xwong dong
loai)."* M&i phuwong phap déu cé nhitng wu
nhwoc diém riéng, nhung nhin chung han ché
con ton tai 14 doan xwong hay vat liéu thay thé
c6 kich thuée, khdng khép hoan toan véi doan
xwong can |4y bd, vi vay sau phau thuat co
thé gap tinh trang bénh nhan 2 doan chi khéng
béng nhau, co lwc bén chi bénh phuc hdi kém
hon, dan dén qua trinh tap phuc hdi chirc ndng
gap kho khan.

V&i sw phat trién clia khoa hoc céng
nghé va vat liéu sinh hoc thi vat lieu PEEK
(polyetheretherketone) cung céng nghé in 3D
ra doi, dap ng dwoc yéu cau vé ky thuat va
dd chinh xac, bén virng cua vat liéu.5¢ Vat
lieu PEEK (Polyether Ether Ketone) la loai
nhwa nhiét déo trong ho Polyaryletherketone
(PAEK), 13 mot loai polymer c6 kha nadng cay
ghép (Implanteble Polymer Types). PEEK dwoc
nghién ctru va &ng dung trong y t& dac biét 1a
cac san pham céy ghép t& nhirng nam 19905.
Mét s6 dac tinh sinh hoc cla vat lieu PEEK: co
tinh phu hop sinh hoc, c6 dac tinh co hoc nhw
xwong dac, khéng can tré khi tham kham tia X,
khong thay dbi céu truc va tao ra gbc tw do khi
tiét khuan béng tia gamma & liéu 25 — 40 kGy
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(lidu khtr trung tiéu chuén vat liéu ghép la 25
kGy).® V&i cac déc tinh d6, cac sadn pham tw
vat liéu PEEK ngay cang tré nén phd bién trong
linh vwc chan thwong chinh hinh hay phau
thuat tao hinh so ndo, cot sdng.

Hién nay cac san pham cdy ghép trong y té
tr PEEK dang dwoc lam tir hai cong nghé cha
yéu |a tao khudn sau d6 phun ép nhwa PEEK va
cét phay CNC. Tuy nhién ca hai phwong phap
nay déu cé han ché nhw chi phi lam khuén kha
tdn kém, thoi gian 1au. C4t phay CNC gay lang
phi vat liéu. Giai phap ti wu la in 3D, tuy nhién
phéi s&¢r dung PEEK dang soi hodc tao soi tir
hat. May in phai co dau in chiu nhiét do trén
350 d& C. Coéng nghé in 3D ngoai wu diém ting
dod chinh xac clia san phadm con han ché téi da
sw lang phi vat liéu, thoi gian ché tao ngan5,7.
Céc yéu t6 do sé lam ha gia san pham. Hién
nay PEEK c6 3 dang san pham thé: PEEK hat,
PEEK tAm, thanh va PEEK soi6. Tuay thuéc
va0 yéu cau cla san pham dé Iwa chon cong
nghé, tr dé lwa chon vat liéu phu hop. Dbi véi
san pham ché tao riéng, cdng nghé in 3D, st
dung soi PEEK la phu hop nhat. Ngwoc lai, ddi
v&i sdn phdm ché tao ddng loat nén st dung
ky thuat ép khudn. Cét phay CNC ciing la mot
giai phap dwoc lwa chon trong ché tao cac san
pham tlr PEEK.

Il. GIGI THIEU CA BENH

Calam sang 1: Bénh nhan nam 46 tudi, xuat
hién khéi ving mat sau dui phai tr nhd, tw s&
thdy dwoc, khong dau, di lai va hoat ddng binh
thwong. Khdi u ngay cang to dan va khoang 2
n&m nay thi thay kich thwéc khéi u tang nhanh,
dau nhiéu va bién dang vung dui phai. Kham
thdy vung dui phai mat sau ngoai cé khdi kich
thwée ~ 25 x 20 cm, s& cieng, 4n dau nhe. Khép
hang han ché gép va khép chan. XQuang va
MRI: hinh anh u dau trén xwong dui phai nght
nhiéu t&i u xwong sun.

Chan doén: U chdéi xwong sun dau trén
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xwong dui phai theo déi chondrosacom

o«

Hinh 1. Hinh anh bén ngoai khéi u gay
bién dang xwong dui va phim XQ, MRI
bénh nhan trwéc mé

Bénh nhan da dwoc phau thuat cat bé doan
xwong ch*a u va phan mém xam lan xung
quanh. Dién cét xwong céach ria u > 5cm, dién
cat phan mém cach ria u > 2 cm. Khéi u duoc
cét bo cé kich thuwdc ~ 14,5 x 14,8 x 13,2 cm,
trong lwong 1a 2 kg, té chirc xwong sun va cod
tang sinh mach.

Sau d6 bénh nhan dwoc phau thuat tao hinh
khé&p hang phai toan phan chuéi dai cé vit chbt
ngang va phau thuat thay thé doan dau trén
xwong dui bang doan xwong ché tao tir vat liéu
PEEK.

Quy trinh ché tao doan PEEK dau trén
xwong dui:

1. Nhap di¥ liéu doan xwong can thay thé
cua bénh nhan

Cac d¥ liéu dwoc thu thap qua hinh anh
vung tén thwong cGa bénh nhan trén film chup
MRI hoac CT dwéi dang file DICOM (Digital
Imaging and Communications in Medicine
Standars (tiéu chudn anh sb va truyén théng
trong y té).

2. Thiét ké trén may tinh

Tw nhitng di¥ liéu thu thap, st dung phan

mém thiét ké 3D dé thiét ké ra doan xwong phu
hop véi tdn thuwong trén vi tinh qua cac buéc:

- Tao md hinh CAD (CAD Model Creation)

- Chuyén db6i sang dinh dang STL
(Conversion to STL format)

- Cét file STL (Slice the STL file)
3. Ché tao san pham bang céng nghé in 3D
hoac ép phun

S& dung may in 3D chuyén dung cé dau in
chiu nhiét trén 400 d0 C hoac may ép phun cé
ap lwc cao.

Phwong phap in 3D str dung nhya s@i, in
truc tiép.

Phwong phap ép phun st¢ dung nhyya PEEK
hat, phai thiét ké khuén thép chiu luc.
4. Kiém tra kich thwéc

San pham duwoc kiém tra ngoai quan trén bé
mat can than, phat hién kip thdi cac khuyét tat
xay ra trong qua trinh in. So sanh kich thwéc
san pham that va san pham thiét ké.

Sau d6, san pham dwoc kiém tra kich thwdc
theo quy dinh trong tiéu chuan co sé.
5. Vé sinh san pham, déng goi, tiét tring

Sa&n pham duwoc vé sinh sach sé bang co
hoc nhw duing chéi 16ng, loai bd cac 1&p bui ban
va nhya du bam dinh, sau dé dwoc rira bang
siéu am, hoat hoa plasma, lam khd, dong goi
hai I&'p va tiét tring bang tia gamma liéu 25 kGy.
6. Kiém tra vi sinh

Sau tiét trung, sdn phdm dwoc chon lay
ngau nhién, thir nghiém d6 vé khuan dé dam
bao hoan toan tiét khuan.
7. Thir nghiém an toan sinh hoc

Céc san pham sau ché tao thudng chiu tac
dong cla nhiét d6 khi in hoac duc (trén 400 do
C) va tia xa khi khi trung. Vi vay can thiét lay
mau ngau nhién thir nghiém doc tinh té bao va
phu hgp mé.

8. Noii ché tao va thir nghiém
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Vién nghién clru va phat trién vat lieu y sinh
— Coéng ty ¢b phan y sinh Ngoc Bao.
. < \ rcL

Hinh 2. Anh vat liéu PEEK dwoc ghép

Bénh nhéan dwoc tap phuc hdi chire nang
ngay ngay dau tién sau md, hién tai thang thi 4
sau md, bénh nhan 6n dinh, vét mé kho, lién tét
c6 thé di lai dwoc, chay bod nhe, van déng khép
hang gan nhw binh thwéng. Thang diém Harris
Hip Score 8 trwdc va sau md lan lwot 1a 52 va
95 diém. Bénh nhan cam thay hai long vo&i két
qua phau thuat nay.

| E - !
Hinh 3. Anh chup XQ ctia bénh nhan trong
ca lam sang 1 sau mé 4 thang

Hinh 4. Seo vét m6 va cac dong tac bénh

nhan thwe hién dwoc sau mé 4 thang

Ca lam sang 2: Bénh nhan nam 50 tudi,
xuét hién khdi viing mét sau dui phai tlr nho, tw
so thdy dwoc, khong dau, di lai va hoat dong
binh thworng. Khédi u bét dau ting to 1&n, gay
bién dang va han ché van dong khoang 1 ndm
nay. Kham thay ving dui phai mat sau ngoai c6
khéi kich thwéc ~ 20 x 18 cm, s& cirng, an dau
nhe. Khép hang han ché gap va khép chan.
XQuang va MRI: hinh anh u dau trén xwong dui
phai nghi nhiéu t&i u xwong sun.

Chéan dodn: U chdi xwong sun dau trén
xwong dui phai theo déi chondrosacom.

Hinh 5. Anh khéi u gay bién dang viing dau
trén xwong dui va phim XQ, MRI
trwéc phau thuat

Trong cung ngay, bénh nhan duoc tién hanh
phau thuat véi phwong an dwoc dét ra la 14y bo
khdi u xwong dui, thay thé badng doan xuwong
kich thwéc twong tw béng vat liéu PEEK kem
theo thay khép hang toan phan. Khéi u dwoc
cat bd cé kich thwdc ~ 19 x 14,5 x 10 cm, trong
lwong la 1,6 kg, t6 chirc xwong sun va cé tang
sinh mach. Két qua giai phau bénh la u xwong
sun lanh tinh.

Bénh nhéan dwoc tap phuc hoi chirc nang
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ngay ngay dau tién sau md, hién tai thang th
4 sau md, bénh nhan én dinh, vét md kho, lién
tbt co thé di lai dwoc, chay bd nhe, con dau nhe
khi di lai nhiéu.

v

Hinh 6. Khéi u xwong sun dwoc lay bé va
twong quan kich thwéc cua khéi u trong
hai ca phau thuat

()

Hinh 7. Anh chup XQ sau mé
cua ca lam sang 2
Bénh nhéan dwoc tap phuc hdi chire nang
ngay ngay dau tién sau mo, hién tai thang thi
4 sau md, bénh nhan én dinh, vét mé kho, lién
tdt co thé di lai dwoc, chay bd nhe, con dau nhe
khi di lai nhiéu.

Ill. BAN LUAN

U xwong sun la loai u xwong lanh tinh
thwong hay xuét hién & vi tri cac xwong dai,
gan sun phat trién. Trong trwdng hop nay, khéi
u xuét hién vi tri ddu gan xwong dui tr nhd, it
anh hwéng t&i van dong di lai. Nhwng 2 nam
nay, khéi u kich thwéc thay dbi, ting 1&n nhanh
chéng va gay bién dang xwong dui, chén ép dén
cac td chirc xung quanh cé thé 1a khéi u bat dau
da chuyén dang &c tinh ma két qua giai phau

bénh chwa thé tra |1 chinh xac vi vi tri 1ay bénh
pham con it, thanh phan sau bén trong khéi u
c6 thé chwa dwoc phan tich va té chirc 4c tinh
c6 thé con bé sét. Déi vai cac khdi u xwong sun
vi tri dau trén xwong dui qua phat hay chuyén
dang ac tinh anh huéng nhiéu téi thdm my, chat
lwgng cubc séng, cac hoat dong sinh hoat, van
doéng cla bénh nhan thi phau thuat cat bd khi
u kém doan xuwong la can thiét. Phau thuat doi
héi thay thé doan xwong mdi hoan toan béng
vat liéu PEEK twong trng véi doan xuong lay
bd kém theo thay khép hang nhan tao moi do
do can thiét phai cé bo khdp hang nhan tao véi
chudi dai va cé vit chdéng xoay cho doan dau
dwoi xwong dui ciia bénh nhan dé tranh di léch
xoay clia doan xwong."®

Ngoai ra, theo nguyén ly stress shielding,
khi thay khép hang, trong lwc sé truyén doc
theo truc cta chudi khép chi ko qua cAu tric
thanh xwong bénh nhéan, vi thé sau mot thoi
gian, theo dinh luat Wolff,’® thi quanh chudi
khép xwong sé loang con dwdi chubi khdp
xwong sé day I&én, néu nhw dé chudi khé'p ngén
qua, khi bénh nhan di lai thi chinh diém ti cda
chop chubi sé bé gay xwong.

Mat khac, do phan dau trén xwong dui lam
béng PEEK la vat liéu khéng cé tinh gian né vé
mat sinh hoc nhw xwong that, nén néu dung
cac chudi khép thong thwong (chudi theo gidi
phdu) sé& khéng thé nao cd dinh chéc chan
(hodc 1ap vira) v&i phan éng tiy dau trén xwong
dui. Luc do6 bat budc phai st dung khép chudi
dai dac biét dang module, v&i phan ¢ va dau
trén xwong dui la 1 khdi riéng, con phan chudi
than xwong dui 1a mot khéi riéng. Vira dadm bao
cb dinh tét vao xwong vira ddm bao dat dugc
dung theo giai phau chiéu cong xwong dui hodc
lam 1dng chudi khép, khién chudi tut xubng, day
l& mét ly do khac can phai cé vit chdt ngang cla
b6 khép chudi dai.

Sau khi khéi u vung dau trén xwong dui
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duwoc 14y bd, cé nhidu phau thuat khac nhau
duwoc ap dung dé tai tao lai nhw APC - thay
khép chudi dai kém ghép xwong ddng loait
hay kh&p Megaprosthesis. Van dé ghép xuwong
ddng loai hién nay van co ti I& bénh nhan xuét
hién dao thai manh ghép sau ghép mac du da
duing cac loai chéng thai ghép hay vé sy khan
hiém ngudn cung cép. Sau nhiéu thoi gian
nghién ctru, chung téi da nghi t&i st dung mot
loai vat liéu sinh hoc c6 thé thay thé dwoc doan
xwong bi cét bd v&i nhirng yéu cau ré rang nhw
bén, déo, tinh twong thich sinh hoc va it cac tac
dung phu thai ghép khi dat trong co thé. D6 1a
vat lieu PEEK (polyetheretherketone). Ban chéat
la Polimer t6ng hop, nhwa PEEK dwoc mo ta
lan dau tién vao nhirng thap nién nam 60, luc
do6 thanh phan chd yéu la cacbon va cac loai
soi thdy tinh.® T nhitng nam 80 dén nay thi
vat liéu PEEK ngay cang dwoc str dung nhiéu
trong chuyén nganh chan thwong chinh hinh va
cot séng v@i déc tinh vwot troi. PEEK ho tro sw
ddi mai, strc manh, d6 bén va do cirng can thiét
ctia né. N6 tré nén phd bién do do dan hoi tét
hon twong tw nhw xwong ngudi. Yéu cau da
dang dwoc thue hién bdi cy ghép PEEK trong
linh vy y té nhuw sau:

Phuc hdi nhanh chdng cho bénh nhan: vat
liéu PEEK céy ghép gitp phuc héi nhanh chéng
co thé bénh nhan sau phau thuat.

Chinh xac: cay ghép dwoc sir dung bdi vat
liéu nay c6 dd chinh xac tot hon va phu v&i co
thé bénh nhan.

Ap dung dé dang trong khi phau thuat: vi cay
ghép dwoc thuc hién theo thong sbé ky thuat ca
nhan va dwoc str dung dé dang dé phau thuat.

Tinh mém déo, linh hoat: nhirng vat liéu nay
cé tinh linh hoat cao hon nhw san xuét van tim
cho bénh nhan mac bénh tim.

Hiéu qua: cay ghép c6 thé hd tro tai trong
cla co thé 1am tang hiéu qua cta bénh nhan.

TAP CHI NGHIEN ClPU Y HOC

Tang ty Ié thanh cong clia hoat dong

Trong qua trinh hoat déng, cac vat liéu cay
ghép nay lam tang ty |é hoat dong thanh céng
do tinh chat cla né. Han ché cta nghién ctwu
nay |a thdi gian theo ddi ngén, chwa danh gia
cu thé dwoc hiéu qua vé kinh thé cta phuong
phap nay.

Vat liéu PEEK v&i cong nghé in 3D: Co rat
it bai bao nghién ctu dwoc xuat ban trong ban
vé Iinh vie in 3D véi vat liéu PEEK trong y té.
Bai bao dau tién trong linh vyec nay da dwoc
xuét ban vao nam 2014. Nam 2015, hai bai bao
da dwoc bao cao va nam 2016, ba bai bao da
dwoc xuét ban. Trong ndm 2017, chi c6 mot
bai bao dwoc xuét ban, va trong ndm 2018 dén
thang 11, ba bai bao dwoc xuét ban cho dén
nay. V&i viéc ap dung céng nghé dwng hinh vi
tinh c&t Iop ba chiéu, thdng qua mét hé théng
Xt ly mot mo hinh véi kich thwéc va cac chi tiét
hoan toan giéng v&i cu tric that clia xwong
sé dwoc dwng va in ra theo dung gidi phau vén
c6. Théng qua mé hinh nay c6 thé tinh toan va
dw tinh do dac cac théng sé vat liéu trong mé.
Trong nhirng nam t&i, ’ng dung vat liéu PEEK
c6 thé tré nén kha thi v& mat thwong mai va
duwoc st dung théng dung trong linh vuc y té.

IV. KET LUAN

Qua hai ca bénh trén cho thay viéc s dung
vat liéu sinh hoc PEEK lam vat liéu thay thé cho
doan xwong dau trén xwong dui Ia mét phuong
phap c6 thé dwoc ap dung rong rai. Tuy nhién,
nghién ctru nay can cé thém thoi gian theo dai,
chwa danh gia chi tiét vé hiéu qua kinh té cta
phwong phap nay.

Ngay nay, v&i sw phat trién cia cong nghé in
3D cung vat liéu y sinh hoc PEEK, dang mé& ra
twong lai, trién vong, hwéng phat trién mai cho
linh vire y té néi chung va cho chuyén nghanh
Chén thuwong Chinh hinh néi riéng.
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SME. PEEK biomaterials

Summary
HIP REPLACEMENT AND PROXIMAL FEMUR
RECONSTRUCTION WITH PEEK MATERIAL IN TREATMENT
OF MALIGNAL TRANSFORMATION OF OSTEOCHONDROMA

Osteochondroma is a very common muscleskeletal system abnormality which account for 10 -
15% of all types of bone tumors and about 35% of all benign bone tumor. Despite being a benign
bone tumor, when the tumor grows large and excessively or has malignal transformation, it can
cause compression, affecting the cosmestic, movement and activities of the patient. In this case,
operation is required. Nowadays several applications have been used such as megaprothesis or
hip replacement or allograft prosthetic composite. These methods are expensive and surgeons
cannot estimate accurately the size of the patient 's bone and the material to be used in the surgery.
With the development of science and technology and biological materials the first time, the bone of
proximal femur was replaced by PEEK (polyetheretherketone) combined with total hip replacement.
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We present 2 cases diagnosed for malignal transformation of osteochondroma of proximal femur,
treated by resection tumor, hip replacement and reconstruction with PEEK material and 3D-printing.
This method brought good recovery results and will be a new method for bone tumor surgery.

Key words: malignal transformation of osteochondroma, PEEK, 3D-printing.
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