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Application status and research progress of dental implant robot
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Abstract Dental implant restoration is the preferred procedure of replacing defect and missing teeth. Due to the
excellent performance such as high precision and reliable stability, dental implant robot can provide key technical support for
dental implant surgery, and its development and application have been shown to be promising. However, at present, there are
relatively few studies on dental implant robots in China. In this paper, the development history, main types, information data
collection methods, intraoperative planning and registration, intraoperative operation, advantages and disadvantages, and recent
research progress of dental implant robots are reviewed, with the purpose of providing references for dentists.

Key words  Oral Implantation; Robot-assisted Surgery; Artificial Intelligence; Dental Implant; Digitalization; Automation

FREE SR AT S0 B . SRR BT IR PFREIA YT S5 CURSMRHR B, ok H R AR
SPRBY, WO EERAESE T RARFIRERIE R4 T RHAHOR SR AR, AL
ASRBEERCR, W HRT SRR A G, BREBOREBT, MR TR R S %
PSR E ML, SPmEL ™, R AGLE 4, ATER ORI E (RS TR =40 8 7 i
RS R PR DR IE S ORI G HE ™ HIRIRE LS AN BA SR S RsE MRS I S TR RE
BAEZERIE . PARLORMBUENESES N DRl A BT A5 0 HA R4 A
FRELR RS HERE A . BEE N TR BERT AR, B Arst, (HHATE A DR AL & A B BE5E IS AR
B ENLER N Z A T . IERE, PR XD, ARBIFON H R LS AT R R |

Wi HE: 2024-05-31 RFAHRHA: 2024-06-30

Received Date: 2024-05-31 Accepted Date: 2024-06-30

EEME: 7 O0REXSHBOREZIGRRFESINE ( CSA-W2020-09 ) ; 2020 F)IHEEZFE E R & Bt kT
B (2021ZD012) ; MR ML EEREEIE ( 19SXHZ0077 )

Foundation Item: \Western Stomatology Clinical Research Fund Project of Chinese Stomatological Association (CSA-\W2020-09);
Research and Development Plan Project of Affiliated Hospital of North Sichuan Medical College in 2020 (2021ZD012); City—
School Strategic Cooperation Science and Technology Project in Nanchong City (19SXHZ0077)

Bifl{EE: KFZE, Email. zhuwanchun323@163.com

Corresponding Author: ZHU Wanchun, Email: zhuwanchun323@163.com

S| AN BEW, KESE, A, & . ORMPETISEANNBIVK SRR V). T8 AMRISERE (hR ), 2024, 5(4 ).
727-733.

Citation: ZHAO M Y, ZHANG Y P, ZHAO R L, et al. Application status and research progress of dental implant robot[J]. Chinese
Journal of Robotic Surgery, 2024, 5(4): 727-733.



& 4Zik - Review ¢

i A 2 P BRAR B A A 5 2 e AT 250
N JERP A RSS2

1 OEMENR ANALHRE

AL B T B R ARHEA( Computer-aided
Implant Surgery, CAIS) S5 HEE {7 FPAE A A5 A
DY 0 BRI Y ARG R AR, oAt A
CAISHiAR (RIRAG S FMAREG ) IAAEICE:
SER VRN IR ZE R B L. ARG BORS THE A 2K
R, BT RMAGHEAR, N6 A i B
[ P A AL AR A NGE A P

2001 4F Boesecke R %5 A\ " Fe e T & 1 b
P RbAR I R AT R A T AL as A, HTAEIX
S XA 70 emo 2006 4F Pires J N % A1 7
LRGSR R 5 1) L % DL KR A 1
NS RNFERREO T, TR T HERMEHL
ar N, I E HAAYE , HALE BRI ) |
JIH SRR R AN AR, BEAE Ty bl B A A B
#it. 2008 4F Wilmes B 2 A" 7E 78 [% 19 RX60
Plas NBORBYEERE b, BT 7 —3OE R S HET
ARG, ZHLas ARG 6 BB, THT
Bl AR S5 AR BLAR 22 8] 1) SR I . 2012 4F
75— HA AR T S D RE A BLAR A TR,
F B FAE T AR e AR A A A T,
&, FA RSB LS AT G0 T e
7 Tt A8 A AE A B M 2017 4F 35 [ 1Y Neocis
Yomi Hls A B 13545 FDA HEERY 1 Fhie
BLER NP iz 0 R LS A R 5 A AT Ak
S ZRCE RN SRS D RE , (HAS R
BRI TN, 2017 AR R E & el EL
F R AL A N R K R B 2 A &, AR
FEHABEAEN, EEELTREAT
PUE AT FAR . 2021 43 6 T 11 B [ 9 101
TR Ny BN AR BT VF AT IERY 1
JERFENLER AT 00, PTRIRFRARES AR 2 T i 2k
SEIPR LRI .

2 MOREFENSE AR ARRE

21 RBEEMEVWEBZNRIE DEMEN
e Nl e MR T AR S Ot
PR E AL SR LA R R A Y A

LA

728

A, ST RSHEENL, S AU Y A shiRfE,
B DR ALK R 68 i B0 1) 67 P £ 32 0
A, PRETARBRGHERE .

22 RFEBREMSISRESREFHRIBEVH
R R LA AR DG 2B B e 2 5 5 R e,
RFRG EEM LM R (Light Emitting
Diode, LED) . ZLAMETAKIRBHLLL R sh 52
B A AL, LED $i LR &S %
b, KRMLIMNEIES, MLLHMRAR 50
WIS AREBHUG , RE K XS5 SR A 1
JELS A SR AL E AR B, T SE B T E
[F)EF, A S ATTHIL A RE A S s el T A 2
Ly VR 1 AR AL AR N ERAE, R OR TR0
AL T

2.3 AR SHFLEN EFARET, BE
i3 HE IR R X LA R AL ZE WA (Cone Beam
Computed Tomography, CBCT ) ZRBCHE & 1T HE N
MITEAN =45, {1 3D BRPFH T =4 d
PEEE DN . M AR
PR L2 AERE AL F % 22 M5 K Romexis 55
3D B, BEA AT DILE I b AT R SURP AR TR
I AT T ) Z R PEAL THX R A TP
AR R AU AR T RO FI PP A 45 5, R AR ] LUk —
BRI AR, TR AL S A RE % AR 4l X
B RIAT A SR, B OR T ORGSR S AR HT AL
Rl —5.

2.4 HESMEAVEER DM HLE AL
A RERS S FRIBUR R AR e, i
) 255 W A DR AR AR )AL 8 A T 1Y
REHERE o [RIIE,  AHLBEZ) 2 RE R4S 11 Fh A AL
i N BEE AR B AR 14V E 4R 2 EAT R 6
BOR T AR IR 3577

3 OfEMENRANEERR

WRAEA R A oy b, TR ALA A AT
O AANRIZERL . R Rl SN 225, AT
g5 A TR M AT b B A U
FEMTA, HOCAT 73 A (i BEAR A )
SEMER OB Bt SLRPME ) o F5I
R L e NAETF A R o o A I ATT



RETE. 2 ERHEAEAL S A IR SRR

225, AT AP 5 e B 2 =2
Herp R R R OO, RIS
SO FRRPIR, EIDEERIEA A
MBI AL

4 O FhEHE8 ABIIER R A

41 AREMEEBHEIERSE MHHOEMEIZSA
SHEFAETF AR, WAEARRRAE B T R,
PO IC S R B B TR D, AT
CBCT #45 ', ehb, HEsmhiEpLEs At aEfgin
S R AR A B f bR A, I R A T
. HATEARAME BAERESD, Al &S
BF I APEALRE O A, DA i A s IR
FER Y, b7 1T shFl il #R R 2s B
PR R AL AR BRS BE A HEAE Q& 1

42 AREIME  FEEAAELE KB BT
4, TS A CBCT )5, mTLIARIEEE N T
B JEI], LRI FRAR AR AR A B P IEAh,
WA R BT A A A TP 7 A
XFFFAR PR E T A ER B IR . ek, DL
e A ML A it 7 R A0 A T AR B2, s
1 N (15 s s I N 117 VS = s o NG RN O E L (2
4.3 ARBEEM  FERNRE TR G0 B LA
N, BEFEAR FTHEATHUAE 5 8 O B e
b 2 RN 25 1T s A AR AL A N BV I O R
b, O R R R TR, i
BN AU RS DL R Ah A T AL R St 1 S A7 A 3
T S, DT 5t s oA ) G o A
R AL N vk S R TR B A R A
M RCHE A G, GnPR7EdA4E CBCT BF R H T
ORI s B R B, AR T B & S
RGN A BT A A R R B K
Fi R A B SR SR 2F e A i s A T LM, IR
2B AR TN 7 ik R A T AR
H R, IER TR B R ET XA AR RS
RS ¥ i s

4.4 ARAEE RPREARSBNG, %
MU 51 2 2F 1 s rp s A 1 =X LR 2
IR S 2 2 TR ML RS H 4 B AR X 25 5 —
FE s A T 2 LR [R)RE I Se Ak e B2 AR T

B UL AL RIAR I, FRRERIE AL 7, PR
HIA N— O sl bl A A s s,
I LA FAREAE T A SIA L iR a2
B, FAREEA T BRI, i n] S B
AShA D TESEA TR B Pl B AR R vp, BT
B 2 SRR SRR AT LS AMER 2R
NI Ay FR A I LR BRI AR T2 B AT B R A
IR ARAT IOl 5 S Bl T ERIE AL &5 A A F 4R
Kl 2,

B 1 FEREIHEEABERAE
Figure 1 Preoperative precision proofreading of dental
implant robot
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Figure 2 Autonomous cavity preparation by dental
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Table 1 Models and accuracy of dental implant robots for clinical application
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