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ABSTRACT

Nowaday, limb salvage surgery still plays an important role in the treatment of malignant
bone tumors. Wide resection and bone defect reconstruction are two main components of this
procedure. In wide resection technique, surgeons ensure not only safe surgical margin but also
preserve important structures such as articular surfaces and ligaments for better reconstruction
to maximize limb function. However, balancing between two factors is difficult when
using "traditional" resection techniques. Orthopedic oncology has begun to use 3D printing
technology to create specific patient-specific cutting guide, that can help surgeons archieve
resection with negative margins, especially in pelvis and sacrum tumor. In addition, the
bone defect is exactly as preoperative planning, facilitating both biological and mechanical
reconstruction and reduce blood loss and operating time. In this report, we present a clinical
case using patient-specific 3D printed cutting guide and review studies to evaluate the
advantages and limitations of this technique.

Keywords: patient-specific 3D printed cutting guide, limb salvage surgery.

*Corresponding author
Email: ngonhuan@gmail.com Phone: (+84) 934114697 Https://doi.org/10.52163/yhc.v65iCD11.1752

PB



N.V. Nhuan et al. / Vietnam Journal of Community Medicine, Vol. 65, Special Issue 11, 95-99

, 'NG DUNG HU'O'NG DAN
CAT BUO'U CA THE HOA IN 3D TRONG PHAU THUAT BAO TON CHI

Ngb Viét Nhuan'", Pham Thanh Nha?, Lé Van Tho?

"Truong Pai hoc Y Duge Thanh phé Ho Chi Minh - 217 Hong Bang, P. 11, Q. 5, Tp. Ho Chi Minh, Viét Nam
2Bénh vién Chdn thwong Chinh hinh Thanh phé Ho Chi Minh - 929 Tran Hung Pao, P. 1, Q. 5, Tp. Ho Chi Minh, Viét Nam

Ngay nhan bai: 26/10/2024
Chinh stra ngay: 05/11/2024; Ngay duyét dang: 19/11/2024

TOM TAT
Hién nay, phau thuat bao ton chi van chiém vai tro quan trong trong viéc dleu tri cac budu xuong
ac tinh. Cat rong budu, sau do tai tao khuyét hong xuong la hai thanh phan chinh cua phau thuat
bao ton chi. Trong do, ki thuét cit rong budu ngoai viée dam bao bo phau thuét an toan con phai
bao ton t6i da cac cau tric quan trong nhu: mat khop, day chang, tur do tao tién de cho viée tai
tao giap phuc hoi tdi da chirc nang chi the Tuy nhién, viéc can bang giita hai yéu t trén doi
khi rat kho khan khi su dung cac ky thuat ct budu “truyen thong”. Chinh hinh ung budu da bat
dau ung dung cong ngh¢ in 3D dé tao ra cac hudng dan cat cho tung truong hop bénh nhan cu
thé, gop phan hd tro phau thuét vién thuc hién chinh xéac viée cat rong budu, dac biét tai nhitng
vung giai phau phtc tap nhu xwong chiu, xuwong cung. Bén canh do, khuyét hong Xuong sau cat
budu chinh xac nhu ké hoach trude mo tao thudn 1gi cho viéc tai tao sinh hoc 14n téi tao co hoc,
g6p phan glam lwong mau mat va thoi glan phau thuat. Trong bao cao nay, chung t6i trinh bay
mot ca lam sang str dung hu0’ng dan ct ca thé hod in 3D va tong hop cac nghién ctru danh gia

vu diém ciing nhu han ché ctia k¥ thuat nay.

Tir khéa: Hudng dan cit budu ca thé hoa in 3D, phau thuét bao ton chi.

1. PAT VAN PE

Hién nay, phdu thuat bao t6n chi van chiém vai trd quan
trong trong viéc diu tri cac budu xuong ac tinh. Cat
rong budu, sau do tai tao khuy€t hong xuong la hai
thanh phén chinh cua phau thuat bao ton chi. Trong do,
k¥ thuat cat r@ng budu ngqéi viéc dam ‘Qéio bo phau
thuét an toan con phai bao ton toi da cac cau tric quan
trong nhu: mat khop, day chang, tir d6 tao tién dé cho
viéc tai tao glup phuc hoi téi da chirc nang chi thé. Tuy
nhién, viéc can bang giira hai yéu t6 trén doi khi rat
kho khan.

Ky thuét in 3D ngay cang dugc su dung rong rai trong
phau thuat cit rong budu va tai tao khuyét hong xuong.
Céc tng dung tu don gian den phuc tap bao goém: in
mo hinh doan Xuong kém khoi budu, in hu’ong dan cat
cé thé hod va in vat li¢u thay thé xwong dé ciy ghép
vao khuyet hong xuong. Dua vao hinh anh hoc cua ton
thuo*ng (két hop giira cong huorng tir va hinh chup cat
lop vi tinh), k¥ thuét in 3D c6 th€ nhanh chong tao ra
cdc mo hinh tuy theo nhu cau ctia phau thuat vién. Dya
trén sy tién bo vé vat liéu, cac vt ligu thay the xuong
khong chi vira khit v&i khuyét hong Xuong can tai tao
ma con nhanh chong hoa nhap vao cau tric xuong con
lai sau khi cit budu, tir d6 giup viéc tai tao dé dang va
dat két qua cao.

*Tac gia lién h¢

2. CALAM SANG

Bénh nhan nam 50 tudi phat hi¢n dau ving g6i phai
khoang 6 thang, khong gidi han van dong. Cach nhéap
vién 2 thang, bénh nhan thay dau nhiéu hon nén dén
kham. Tham kham lam sang phat hién khoi budu mat
truge trong gbi phai, kich thudc khoang 2x2cm, 4n dau,
mat do chac, khong di dong. Khép goi phai khong gidi
han tam van dong.

Khéo sat hinh anh hoc vé Xquang: ton thuong huy
xuong dang khdi, giéi han khong 15, léch tam, ving
dau than trén xuong chay phai, ngay vi tri 16i cii chay,
khong phé huy vo xuong, khong phan ng mang xuong.
Hinh dnh chyp cét 16p vi tinh va cong hudng tur cho
thdy ton thuong lan dén sat khép goi, cach miat khop
khoang 3cm.

Bénh nhan dugc md sinh ‘ghiét, chan doan giai phﬁu
bénh: sarcom sg¢i d§ ac thap. Bénh nhan dugc phﬁp
thudt cat rong budu voi sy hd tro cua hudng dan cat
budu ca thé hod in 3D giup bao ton mat khp mam chay,
sau do khuy€t hong xuong dugc tai tao bang xuong mac
cung bén. Khao sat md hoc bo cat budu sau phau thuat
am tinh.
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Sau phau thuat 6 thang, vét mo kho sach, khong sung,
bénh nhén di lai chéng chén phai hoan toan. Hinh anh
Xquang kiém tra cho thay xuong mac ghép dang lanh
tot.

Hinh 3. Hinh 4nh mé hinh in 3D doan xwong mang
buwéu va phiau tru’o’ng sau khi boc 19 ton thwong va
gin hwéng din cit in 3D

Hinh 1. Hinh dnh Xquang ton thwong hiy xwong
vung diu than trén xuong chay phai

Hinh 4. Khuyet hong Xuong sau khi cit rong véi
hwéng din ciit ca thé hoa in 3D

Hinh 2. Hinh énh cfng huéng tir ton th1r0’ng lan dén
sat khop g01 va pha huy vé xuwong ving 16i cii chay
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Hinh 5. Hinh anh Xquang sau md

3. BAN LUAN

Céc uu diém ctia huong dan cit budu ca thé hoa in 3D
bao gom:

- 1. Giup hiéu 0 murc d§ xam lén cua ton thuong va mbi
tuong quan vdi cac cau truc giai phau quan trong

- 2. Gi cat budu v6i bd phau thuat an toan va bao ton
toi da cac cau truc quan trong

- 3. Tao thuan loi cho viéc tai tao khuyét héng xuong
- 4. Giam thoi gian phau thuat va luong mau mat

Lén ké hoach phau thuat trude md déng vai tro rt quan
trong trong phau thuét chinh hinh ung buéu dé dam bao
két qua diéu tri tot nhét cho bénh nhan. Trude day, ké
hoach phau thuat phu thudc chi yéu vao thim kham 1am
sang va ddc biét cac phuong tién hinh anh hoc. Dya trén
cac lat cit cua phlrn chup cat 16p vi tinh va cong huong
tur, phau thudt vién s€ hinh dung vi tri, kich thudc, mue
do xam lan cua ton thuong cling nhu mdi twong quan
gilra t6n thuong VO'l cac cau truc giai phau quan trong
nhu mach mau, than kinh. Tu nhu'ng thong tin nay, phau
thuat vién s€ quyet dinh duong mo, phuong an boc 19,

kich thu6e va vi tri cét xuong, ky thuat tai tao khuyet
héng xuong va phan mém. Tuy nhién, 601 vdi budu
xuong ¢6 kich thude 16n, x4m 14n phan mém nhiéu hoic
nam ¢ cac vi tri g1a1 phau phtrc tap nhu vung khoeo,

vung chau ben viéc hiéu rd, day du ton thuong 12 rat kho
khén, Nho cong ngh¢ in 3D phan xuong mang budu va
c4c cAu truc giai phau 1an can c6 thé dugc in ra dé > dang.

Mau vat in 3D tryc quan gitp phau thuat vién dé dang
nam bit vin dé tir d6 tao thuan loi cho viéc chia sé, thao
luan gitra cac thanh vién trong nhém phau thuat.

Mot trong nhitng wu diém quan trong nhat ciia hudng
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dan cit budu ca thé hoa in 3D la glup cat budu véi
bo phau thuat an toan. Trudc day, viéc cit rong budu

“truyén théng” dugc 1én ké hoach trude mo nho céc
phuong tién hinh anh hoc, trong d6 chu yéu 14 cong
huong tir. V6i cac hinh anh nhiéu mat cit, phau thuat
vién s& do dac, tinh toan chiéu dai cua ton thuong
cling nhu khoang cach cta mat cat trén va dudi cia
ton thuong to1 mat khop Trong mo, phau thuat vién su
dung céc s0 liéu nay va do lai cy thé trén xuong dé tlen
hanh cit budu. Theo céc nghién clru trén xac, mat cat
xwong trong k¥ thuat cit budu * tmyen thong c6 sai s6
tr 5-15 mm tr 46 anh huong den bo phau thuat. Khi str
dung huong dan cat budu ca thé hod in 3D, phau thugt
vién c6 thém mot yéu té dé tham chiéu giup giam sai 5O
khi thao tac. Bén canh do, véi huong dan cat da dugc
lén ké hoach cén than, phau thuat vién c6 thé manh dan
rit ngin khoang cach bo phau thuat tor cm Xuong con
mm nhung van dam bdo bd phau thuat tir d6 bao ton t6i
da céac cau trac quan trong nhu mat khép, day chang
Bosma va cong su nghlen cliru sur dung huong dan cat
budu trén xac Vi cic ton thuong ving g0i va nhén xét
khoang cach bo phau thuat duoc rat ngan tur 3,6mm
xuong con 1,9mm voi p= 0,042.

Sau khi cat rong budu, khuyét hong xwong c6 thé duge
tai tao bang cac phuong phép sinh hoc nhu tao xuong
kéo din bang khung c6 dinh ngoai, ghép xuong tyu than,
ghép xuong ddng loai khdi 16n hodc phuong phap co
hoc v6i khdp nhan tao chuyén dung. Khi s dung hudng
dan cit budu ca thé hoa, khuyét hong xuong sau cat sé
vira van voi ké hoach dé ra truéc mo, bén canh do viéc
bao ton t6i da khoi xwong ciing nhu phan mém chung
quanh do giam khoang cach bd phau thuat s& tao thuan
loi cho viée tai tao du bang phuong phap nao.

Mot s6 nghlen ctru cho thay huong dan cit in 3D giup
giam luong mau mat va thoi gian phau thuat trong phau
thuét bao ton chi. Liu va cong sy da tién hanh mot nghlen
ctru so sanh hoi ciru ¢ nhitng bénh nhan budu xwong ac
tinh Vung chdu, nhém bénh nhan dugc s dung hudng
dan cat c6 thoi gian phau thuat trung binh 209 phut so
v6i nhom chimg 272 phat voi p = 0,003, luong mau
mit twong (mg glua 2 nhém la 1390ml va 2248ml voi
p = 0,002. Wang va cong sy nghién ctru huong dan cét

Vi cac t6n thuong xuong 4c tinh quanh gbi ciing cho
két qua tuong tu.

4. KET LUAN

Chung t61 bao cao mdt ca 1am sang budu xuong ac tinh
dugc st dung hudng dan cit budu ca thé hoa in 3D
va nhitng nghlen ctru 1am sang cho thay uu diém cua
u'ng dung nay trong phau thudt chinh hinh ung budu:
giup hleu 1& hon vé ton thuong, rit ngin bo phau thuat
nhung van dam bdo am tinh, tao thuan loi cho viéc tai
tao khuyét hong xuong, giam thoi gian phau thuét ciling
nhu lugng mau mat. Cong nghé in 3D van dang trong
g1a1 doan phat trién va xu huong ung dung cong nghé
nay trong y khoa ngay cang ro rét.
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