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NGHIEN CU'U CHE TAO STENT DPINH VI PHAU THUAT IN 3D
DUNG CHO MANG HUONG DAN PHAU THUAT IMPLANT

Tran Tuin Anh', Nguyén Thé Huy', Tran Thai Hau!, Trin Hoang Anh?

TOM TAT

Muc tiéu: Panh gia d6 chinh xac cta stent dinh
vi dung cho mang hudng dan phau thuat cdy ghép
|mplant rang Doi tugng va phuacng phap nghlen
clru: Nghién cu’u md ta cdt ngang trén tong s6 46
implant dugc cdy & vung_ rang_sau ham dudi. Stent
dinh vi va méng hudng dan phéu thuat dugc thiét k&
badng phan mem SolidWorks va 3Shape tir dir liéu
Dicom cUa may CT Ingenuity Flex Ph|II|ps sau do )
sanh két qua trudc va sau phau thuét dé danh gia su
sai léch vé vi tri implant, goc glu‘a hai |mpIant va Su sai
léch theo chiéu ding. Két qua Nghlen ciu gom 41
bénh nhan (46 ImpIant) véi do tudi trung binh la
36 12 £ 7,25 tudi. Nghién clfu cho thay do sai léch
vung c6 |mplant la 1,24 + 0,63 mm; léch goc la 3,75°
+ 2,68°3, léch chdp Ia 1,59 + 1, 21 mm va léch theo
chleu dl.rng la 0,820, 82 mm. Ket luan: Stent dinh
vi in 3D dung cho mang hu‘dng dan phau thuat c6 do
ch|nh xac cao, dang tin cdy nén co thé sur dung cung
mang hudng dan dé hd trg trong phau thuat cay ghép
Implant.

T khoa: stent dinh vi, mang hudng dan phau
thuat, in 3D, implant nha khoa rang sau ham dudi.

SUMMARY
RESEARCH FOR 3D PRINTING OF
NAVIGATION STENTS FOR DENTAL
IMPLANT SURGICAL GUIDES
Objective: To evaluate the accuracy of
navigation stent for dental Implant surgical guides.
Method and Subject: The cross-sectional study was
conducted on 46 implants in the posterior mandible.
The navigation stent and dental Implant surgical
guides were designed by SolidWorks and 3Shape
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based on Dicom data from CT scanner Ingenuity Flex
Phillips. We compared the implantation results before
and after surgeries in terms of: the deviation of
implant position, the angle between two implants, and
vertical deviation. Results: Our study included 41
patients (46 implants) who were in the average age of
36.12 = 7.25. The results of our study showed that
the mean neck deviation was 1.24 + 0.63; the angle
between two implants was 3.75° = 2.68°; the mean
apical deviation was 1.59 * 1.12mm, and mean
vertical deviation was 0.82 + 0.82mm. Conclusion:
3D printed navigation stent for dental implant surgical
guides provided high accuracy and reliability, thus it
can support the dental Implant surgical guides for
implantations.

Keywords: Navigation stent, Dental Implant
Surgical Guides, 3D Printed, Dental Implantation,
Postural Mandibular Teeth.

I. DAT VAN DE

Cung V@i su’ phat trién rdt nhanh cla cong
nghé s6 trong y hoc ndi chung va radng ham mat
ndi riéng, nhirng cai ti€n cling nhu 'ng dung quy
trinh sG trong cdy ghép Implant dd dat dudc
nhirng thanh cong vuct bac, gilp cho cac nha
Idm sang tién doan két qua diéu tri ré rang han
ngay tu giai doan dau dén phuc hinh sau clung.
Ung dung ky thudt s6 trong cay ghép implant
giup rdt ngdn dugc cac budc lam sang so véi quy
trinh truyén th6ng ma van dam béo t6i uu thiét
k€ va phuc hinh sau cling.

PE dat dudc su thanh cbéng t6i uu dé phu
thudc rat nhiéu vao su chinh xac cta k& hoach
diéu tri, ddc biét la trong nhitng trudng hgp cd
dé phlc tap cao nhu: phau thuat cay ghép
implant & Vl‘Jng réng thdm my, Vl‘,mg xudng ham
hep hay cac vung cb cau trac g|a| phau nguy
hiém. Ngoal dd vimng 6n va an toan khi phau
thuat con phai rat chu trong dén cac yéu té anh
hudng dén su ton tai ldu dai cta implant thi vi tri
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vé hudng dat cua implant trong xudng la yéu t6

quyét dinh. Khi implant dugc dat vao xugng ham
G vi tri toi uu vé xuong cling nhu hudng phuc
hinh vé sau sé it c6 nguy cg tiéu xugng quanh
implant theo thdi gian /), Do d6, phuc hinh sau
cung va vi tri implant can dugc xac dinh mot
cach chinh xac khi lap ké hoach diéu tri cay ghép
implant ban dau.

Trong y van hién nay, da c6 rat nhiéu nghién
cltu danh gia d6 chinh xac cia mang hudng dan
phau thuat in 3D & ca trong phong thi nghiém va
trén 1dm sang. Tuy nhién, dé thuc hién dugc
thanh c6ng trén moét bénh nhan cdy ghép
implant cé st dung mang hudéng dan phau thuat
doi hoi phai cd sy dau tu khdng nho dé trang bi
b dung cu chuyén dung cho mang hudng dan
phau thuat, bén canh d6 moi hang implant déu
san xuét cho riéng ho mdt bd dung cu hd trg cdy
implant khac nhau gay khé khan va ton kém khi
phai dau tu dan trdi. Chinh vi thé, ching toi ti€n
hanh nghién cltu ché tao va (ng dung b0 stent
dinh vi_in 3D cdy ghep ~dung cho mang erdng
dan phau thuét, glup phau thudt vién c6 thé xac
dinh dung vi tri va hudng cay ghép chinh xac.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU
2.1. Poi tuong nghién ciru: Gom 41 bénh
nhan dugc diéu tri bang phucong phap cdy ghép
nha khoa tir thang 04/2022 dén thang 03/2023 tai
Bénh vién Qudc té€ Becamex va Phong kham
chuyen khoa Rang Ham Mat Hi.Dent, Binh Dugng.

Tong s6 mau nghién clu la 46 implant &
vung rang sau ham dudi.

Tiéu chi chon mau: Nhitng bénh nhan hoi
du 4 tiéu chuan sau day:

- Bénh nhan tir 18 tudi tra 1én.

- Bénh nhan bi mat rang vung rang 36, 37
hodc rang 46, 47 va con rang tru lién ké véi cac
d3c diém vung mét réng.

- Chiu cao xudng t6i thiéu tir 10 mm; chiéu
gan xa, ngoai trong tr 6mm.

- Bénh nhan dong y tham gia nghién c(ru.

2.2. Phudng phap nghién ciru:

2.2.1. Thiét ké nghlen ctru: Nghién clu
ti€n clu, cat ngang mo ta.

2.2.2. CO0mau va phu’a’ng phap nghién cuu:

- G0 mau: dugc xac dinh vdi khoang tin cay
95% Vvdi sai sot a = 0 05 dugc tinh theo cong thic:

n }— p(l—p)

Trong do: a —0.05, Za,=1.96; vGi p = 0.98
theo tac gia Kotsovilis (2009); d= 0.05; va p la ti
|é danh gia thanh cong cta Implant. Vay n>31,
thuc té nghién cru trén 41 bénh nhan.

- Phuting phdp chon méu: Chon mau thudn tién.

2.2.3. Phuong tién nghién cuu: May
chup CT Ingenuity Flex Phillips. DT liéu DICOM
cla bénh nhan (tiu chuidn anh s& va truyén
thong trong y té€). May quét 3D trong miéng
Runyes 3DS I0S-11 dé s& hda ham cta bénh
nhan thanh dir liéu ky thuat s6 véi dinh dang dir
Iiéu STL (Standard TesseIIation~Language). Phan
mém thiét k€ mang hu’dng dan 3Shape, phan
mém Meshmixer 3.5 dé thiét k& stent dinh vi
dung cho mang huéng dan may in 3D, may say
mau va may chiéu cliing mau UV in 3D. Implant
st dung: Ritter, xuat xr buc.

NGi dung nghién ciru: Bénh nhan dugc
quét 3D trong miéng vGi may quét Runyes 3DS
10S-11 dé s& hda ham thanh dif liéu ki thuét sb.
Bénh nhan dugc tién hanh chup CT ham mdt
trudc phéu thuat, dit liéu ma hda dudi dinh dang
DICOM va chuyén 1én hé thong QNPACS DICOM
luu trir. S dung phan mém SolidWorks dé thiét
k€ stent dinh vi dung cho mang hudéng dan va
phan mém thiét k€ mang hudng dan 3Shape tur
dir liéu s6 hda thu thap tlr bénh nhan thiét k& vi
tri cdy Implant, kich thudc va hudng ddt Implant
phu hgp. Mang hufdng dan phiu thuat Implant
va stent dinh vi sé dugc in 3D thanh pham Phau
thudt vién sé dung stent dinh vi 13p vao mang
huéng dan phiu thuat da chudn bi s3n dé tién
hanh cay ghép Implant, sau dé so sanh két qua
cdy ghép gia lap trudc do va két qua sau cay
ghép dua trén hinh anh CT (Hinh 1)],

Cac tiéu chi danh gia: Su sai léch cua
implant dugc danh gid gém: sai Iéch & vi tri c0
implant (a), sai léch & vi tri chop implant (b), sai
léch theo chiéu diing (c), sai lIéch vé goc (a)

Hinh 1: Thiét ké stent dinh vi phau thudt in
3D dung cho mang phau thuit cdy ghép
bang phan mém SolidWorks

Hinh 2: Hinh mé ta cac thong s6 danh gia
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sai Iéch Implant

2.2.4. Xur' ly va phan tich sé’ liéu. Cac s6
lieu dugc ghi nhén va phén tich badng phan mém
SPSS 26. Két qua cd y nghla thong ké dugc doc
G gia tri p<0.05, do tin cay 95%. S dung kiém
dinh Shapiro — Wilk (vi mau nghién clru nho) su
dung kiém dinh Mann — Whitney dé& kiém dinh
cho bién s& c6 phan phdi khdng chuan va kiém
dinh t cho bién s& cé phan phéi chuén.

2.2.5. Pao dic nghién ciu: Nghién ciu
dugc su dong y cla bénh vién, ngudi bénh va
két qua chi phuc vu cho muc dich nghién clu,
thong tin ca nhan clia ngudi bénh dugc bao mat.

INl. KET QUA NGHIEN cUU
3.1. Dic diém ctia mau nghién ciru. Mau
nghién cu gom 41 bénh nhan vdi 46 vi tri cay
ghép trong d6 cd 25 (54,34%) implant dugc cay
ghép cho bénh nhan nir va 21 (45,66%) implant
dugc cdy ghép cho bénh nhan nam vai dd tudi
trung binh chung la 36,12 £ 7,25 tuGi, khéng cb
su’ khac biét c6 y nghia thdng ké gilta nam va nif.
3.1. Dic diém cua implant dugc sir dung
Bang 1.
implant trong mau nghién cuu
| | Chiéu dai Implant (mm) |

Mo ta 10 11,5 | Téng
. 3,75 12 8 20
- 27 19 46
Implant | Tong (58,7%)|(41,3%)|(100%)

Nh3n xét: dua vao dic diém xuong vlng
du dinh cdy ghép, tat cd cac implant dugc lua
chon trong mau nghién cllu nay c6 do dai 10
mm va 11,5 mm, trong doé cd 27 vi tri cdy ghép
implant dai 10 mm chiém 58,7 % va 19 vi tri s
dung implant dai 11,5mm chiém 41,3%. Vé
dudng kinh, implant c6 dudng kinh 4.2 mm
chi€ém da s6 vdi 36 tru va dudng kinh 3,75 mm
6 20 tru.

3.2. Danh~g|a su chinh xac cia mang
huéng dan phau thuat

Bang 2. Gia tri sai Iéch vi tri implant sau
phau thuat cdy ghep co dung stent dinh vi
in 3D trén méng hudng dan so vdi ké hoach
gia lap ban dau

Do léch chuan
(sb)

Gia tri sai léch (gia lap
trudc va sau phau thuat)

Vi tri c6 implant 1,24 £ 0,63 mm

Dbuong kinh va chiéu dai

Chiéu dirng 0,82 + 0,82 mm

Goc 3,75° % 2,68°

1,59 £ 1,21 mm

Vi tri chdp implant
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Hinh 4: Vi tri gia I3p trudc phdu thudt va sau phau thust
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IV. BAN LUAN

Mau nghién clftu goém 41 bénh nhan vdi 46 vi
tri cdy ghép trong dé cd 25 (54.34%) implant
dugc cay ghép cho bénh nhan nir va 21
(45.66%) implant dugc cdy ghép cho bénh nhan
nam. K&t qua cho thay su’ quan tdm vé thdm my
va chirc nang an nhai ctia nif nhiéu hon nam, tac
gia Ngd Thi My Hoa (2009)!, Demirkol (2019)4,
Bui Viét Hung va cong su (2017)1 cling cho két
qua tuong tu. Két qua nay co thé dudc giai thich
la do nir gidi quan tdm nhiéu hon téi van dé rang
miéng va thdm m¥ so véi nam gidi.

Khi danh gia d6 chinh xac cia stent dinh vi
ding cho méng hudng dan phau thuat implant,
ching t6i ghi nhan sy sai léch & ¢6 implant sau
phau thudt so véi ké hoach gia 1ap ban dau la
1.24 + 0.63 mm, két qua nay kha tuong dong
vGi nghién clu cla tac gida Ta DPOng Quan
(2019)13 14 1.06 + 0.65 mm, Smitkarn (2019)®!
la 0.9 £ 0.8 mm.

Trong nghién clu tac gia Kholy vao nam
2019 8] ¢b gid tri v& dd léch & c6 implant 13
0.562 £+ 0.086 mm cho thay gia tri sai léch trong
nghién clru cla chdng t6i c6 phan cao han. Ly
giai van dé nay, nhom nghién cru cta chdng toi
nhan thady su sai léch la do hai tac gia nghién
cltu trén hai d6i tugng khac nhau: tac gia Kholy
thuc hién trén mau ham thach cao cd dinh va
chdng t6i nghién clru trén bénh nhan véi sy’ can
trd cla cac chuyén ddong moi ma, Iudi, khau dd
ha miéng.

Khi danh gia sai Iéch & chop implant, két qua
cla chdng t6i co gia tri trung binh la 1.59+1.21
mm; gan tuong dong vdi nghién clu cla
Smitkarn (2019)8! véi 1.5+£0.7mm va Ta Pong
Quan (2019)B! véi 1.29+0.84mm; tucong tu' cao
hon so vdi nghién clru cta Kholy (2019)51 véi gia
tri trung binh la 1.195+0.397mm.

Sai léch vé goc trong nghién clru nay, ching
t6i ghi nhan gid tri trung binh la 3.75° £ 2.68°,
gan tugng dong so vd@i nghién clfu ctia Ta Pong
Quén (2019)B! vaéi trung binh 1a 3.04°+£0.97° va
cla Smitkarn (2019)[8! vdi trung binh la 2.8° +
2.6°. Tuong tu va@i chiéu ding, su sai léch cla
ching t6i vao khoang 0.82 + 0.82mm cao han
nhiéu so vdi nghién cliu cla tac giad Ta Déng
Quan (2019)1%, su sai léch nay do hai tac gia
thuc hién phau thuat cay 8 hai vung rang khac
nhau: ving réng thdm my va vung rang cGi 16n
ham dudi.

Tat ca nhig diéu néu trén cho ching ta
thay, stent dinh vi dung cho mang hudng dan
phau thudt van cé mot su sai léch nhd so vai ké

hoach thiét k& gia 1ap ban dau. Nguyén nhan dan
dén su sai léch nay dudc nhan dinh la do qua
trinh thu thdp di liéu hinh anh (tu thé dau, su
chuyén dong cua bénh nhan khi chup CT, anh
hudng cua dich tiét trong qua trinh Scan trong
miéng, khau do dac trong qua trinh thi€t k& in
3D Stent dinh vi cho mang phau thuat), anh
hudng tur yé'u t6 lam sang (d6 ha miéng, clr
dong ham cua bénh nhan trong qua trinh phau
thuat), kinh nghiém clia phau thuat vién, va sai
léch cla phuong phap danh gial3l,

V. KET LUAN

Két qua nghién da cho thay su thanh c6ng
clia cua stent dinh vi dugc in 3D dung cho méang
hu’dng dan phau thuat gidp g|am sang chan,
giam thdi gian phau thuat, giam bién ching
sung dau sau phau thuat va cé do chinh xac cao
hon cdy ghép implant khdng st dung mang, dac
biét gilp cac phau thuat vién tiét kiém dudc rat
nhiéu chi phi d&€ dau tu bd cong cu phau thuat
chuyén dung dé cé thé cdy véi mang hudng dan.
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