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[Abstract])

treatment methods of the clinicians have been changed by these digital technologies in

With the rapid development of digital technology, diagnosis and

the field of dental implant. In particular, data acquisition technology, such as CBCT,
digital intraoral scan, extraoral scan, facial scan, virtual facebow technique, are gradually
popularized in medical institutions with its high precision, high efficiency, convenient
transmission and low pollution. Recently, it has become one of the focuses to build "virtual
patient" using various digital data to solve complex cases such as edentulous patients in
implant dentistry. This paper summarized the characteristics and clinical application of
digital data acquisition technology in the process of dental implant treatment.

[Key words]  Digital technology; Dental implant; Data acquisition; Scan; Virtual patient

Her A EORAE D ARG 7 D080 e 1A, BAELRS
A R A RS 0 A B 7 SR A W R B 2R 2T

)
) A
2

e

oAk,
FrR o E: HFA
EEEEE @ NG R

B

THEER. #H®&.
WEESF, v
FHEMEE, R
T AR
KBS 5 8 E %
MK R
WA WA
SRS AR
oA R F

LM UAR R A5 B AR AR S5, 30 7 HER € A A A

IR EMMESE (1D o AAMNEG T RE SIS

TTRANGIT S SEGHARME, P RERARLE
HOEAERE AL . IR R AR R . 3 12 7R 06 A0 24 £
AT T I 7 TR AR . B S L 1 S B AT
PR BRI R A5 2, @ T L $L
WE AL, G “EMEE WEaT . Wi R
LB I R T R AR A R MR AU R
FHIMIE & DA BREALSER, ke, K

BB BOR, JF s AR B AT BT T R Al 4%
B GRD .

K B B eseR” , “ONERT . %
FACEIRL” , COsMAR”,  “ DS CBCT” . “Ii
7, T RUsE LT, TS T RS,
“READNERE T A Dy S 1] 4R 2R v [ R I B A AR A
RICHR, L BREESCR, TR R SOk 1 ;i b

DOI: 10.12337/2gkqzzxzz.2021.04.007
K EE  2021-02-14 AXRE BT, R

SIHAS: REMEEE, 0, Howt . DEFME AT T B A B R AR B AR [3]. v O R 24 24 K ,2021,26(2):114-119.DOT: 10.12337/

zgkqzzxzz.2021.04.007.



of [ Rl 2 A 2021 4F 4 A58 26 %5 2 ] Chin J Oral Implantol, April 2021, Vol. 26, No. 2

AORREALARER

(RRE. F3. ZFREKALR)

EER. AERE |

ApEaRmE#ER CBCT
ORE#E. O

[EEE:)
FARZsRE B CBCT

TRUESEES M ER S

HFURESTRE

M1 #HFhEERXRERE

R1 HTREBARERILE

<115 -

BAEMSHFHEE, BiE "ERE"

i P 75 AL it iR

Xt AR GRS

AR A RERBE
5 AT T 2 HIEEA. FHEEEE. Fiid
M & & [ % CBCT thfr =
e O AN U RN DN SRR PO K A
TH A0 B R 0k b 5 5
LLESE WAL R 1
T RIS B LI S A A AE B AT T 38 B

R fih s

KaVo (f#[H)
Morita (H 4
Planmeca (35%)

FIWEH D

iTero (FE[E)

E4D Dentist (E[FE)
Planscan (Z%2%)

Cerec Omnicam (f&[H)
LaveCos (EHE)

Trios (f&[E)

Zebris (fHE[E)

3D System (ffE[H)
EinScan (F[E)

ICam4D (Fit)

T-scan Novus (3E[EH)
Tek-scan (SE[H)

HRERTBUIR B A, bl 02 U

AL E A

R A BN ) B 7S AT
1 i 4

T =702 — W #5%
e G I8

RN IE SO, LN 16 RiAHISCHR, SCHh 5l S .
LA “implant” , “intraoral scan” , “digital impression” ,
“cbet”
facebow technique” , “T-scan” J “virtual patient” %§
KA FE R i PubMed K R AT 4R AH R SR, LA R
Hk256 jm, bR AR, B RIE SCORIE, JLAIN36 RiAH
FRILHR

RIS ARk R0 E AV EPR RS

AWSEHRA AR EFgaETEE. FH. F
EREERE N BT ARG KRR, A UEERET RO
WARTBUNZFr« HEREAE . a0, 0 2K 1 s 6
FHEZ R CT. b O A DM HER A OGS B .

1. i & T &6 #E 2 R CT (cone beam computed
tomography,CBCT) :

CBCT /212 F P AR I 2% . HE T 805 R 46 30 10 i
Tk el 98 A8 2 Sk S0 SR B AR T LIRS B SRR A
PEMRE S, FE v SR B A A B ) 5 Sk

“extraoral scan” , “facial scan” , “virtual

[LREIE: 2N RIS BERUE A T S A ik SR R A7
AL B R R S AL B R R, TR A A
BAL LEYIF LA B S SR P FIA CBCT BIGN &
WL H R B RS AT IR, e Y il A A EE

HITE . IR, 7 Lol S sl {5 N Al ph 40 5
]

(1) M EHE & CBCT ML H A5 : CBCT =475 (1]
SRS, WAETTIA100 nm, 5% EBiEtELkE
Hik g W AR RN, B A, 2R
R T RBRARN B BUR IR LS50 v Sy, AR TR
e CTs Tz HIE G TN RS, FEFE YR TT AT
FH RO ) 2 T AR ) AR AR TR 2 W WO AT S AR A 2, RS
FEA I R R ITER B

CBCTH EAH — @l s, WAL EE 5 R mAK,
e A T S5 7 R 1D O s 0 T S S 4L R 4 1, AT
Fr DR E B RE DA RALE L. A=
AR SR GRS weRAE, BTE&R%



- 116 - ] 1 R 2E 4R 2021 4F 4 A58 26 %45 2] Chin J Oral Implantol, April 2021, Vol. 26, No. 2

MR, BB T S E A T B, HERELE
AT (0P TR B I B AR R A B VR, i X
S¥s i A EARH S50

(2) KR & CBCT T I 7L #EE: CBCT 5%
FHO AT RE D ABALUE S, —FEEAE
HHA. BICHEBRZMALE T CBCTSH L DA H
TR A ERS B . BB A R AU I, CBCT R
S B BAEAR G B A R A R AR, o R
WRERE P ER T S EREIES, CBCT 3 50 th T
HFAUERT 5 O w2,  DUE 5 55 D a6 it -
wieE .,

b6 & B4k sh & T WA O R AR 3 &, CBCT
FAH PN R 2 AR TR 1 P Sz B s 0 1 T A A B
Luthardt Ralph %5 A\ B DA SN 50844 T B2 b S 0+
REIRERG M. L AH (0 20008 SR 4R T A% L CBCT #4 £ 4%
54 30 EAS sl B A EDAE BT AR B L HE, 7 A N 120
TR REAR IS, DUAS AR R O 25 2,88 FE, T B W 25 N 153
wm"% X AE R IGIR TR, P IR
WFRRAUESZ, BEAh, Johnston William &5 AT # PLs236 =
GHEBARN CBCTHH S, KIA 3 ECHE s 1)
i 252 17.63 wm, 17 38 00 4 A5t AN 2 88 v o A 4 U2
X — R I Rl b CBCT £ 4 55 52 b 1 P9 15 Dl e v 20 38
BRI

2. Bov Atk O A

pvE AR Sk PRy ARk QT A A N SN g
X, HebSEE. i E LA EE B i ol A% 55 2 05 T B
ARIEFMER, EEFERELEL . TR EER
B O RIE AL KL, AEEBEETE
PL— AN AT AR ST AR AD Ul A e B Ak
A ONFIR, AR, BRSSP
FRAGATE, MERREEONEE: SEmEH
ik, MERMLE THREON, HEEMATEME, Sk
BOWER. BsREE BN L THEr4s
RAGZEE, HIEFIE A R .

(D OWFEAMHEARKLE S, R, BEik
O R T OB 13 DA 3G, 3 TR
SRS U FEEI T, HE TSR, WAT
P 55 B 18], 76 41 9 ik R v B s M W AR R R, X R IA
s (R0 07 ) SR A s

X—HAFEG S EP LRGP RN EEAR,
SHEAMK T SHLT IR EmE. Bl X1
ZETE LW IO LR B WL MR TR U, ghah, O
P A AN R 1) 86 TR 7 DA % T 1) 286 R T 3) 4 1
TNECHE Pf e AR (K HE T | SR R 1

(2) H NI Tk R R ITIHE I 2
BRI, B D AE R SRR R R s

N AR SRR R A R P B O AR
FUENRE, AT P AR SRR SRR A B A n % . 5
B, X HARE A S P E A SRR R IR R
5404k e R A3 FH 7 0% . Nagy S AVFAh 77 B0y 494
A F #5 FZ (Element 1. Element 2. Emerald. Omnicam.
Planscan. Trios 3+ CS 3600) ; flfi]1Z ¥ Trios 3 (156+38)
umAl CS 3600 (365+29) umbEE S5 LB/ =GHLE
HES, MBS FERCREERM P X —E R E
FEREFHZHON MO EGHEREANR. £
WREH U, DONE#HSEOEEL, #ZFNLES]
wm A7 W FERRR AL S5 T, MBS N R I3 Shape
TRIOS 5 CEREC M P F #4413 1E & o 51| & BBl F° ik ¥4 ]
I B 5 EL AR Bl RS B B (HAEBCE TR, A
W 7E 8 R I, T A 1R S (¥ O W2 A A 4 RS B e 1229,
S METBA L, 5 200~1400 umKZEEE.

24 B R TER P EEE 1 R AR IR T S Ok TR Pk
1P 451 7E 25 SR b9 /b 7 AR T IR R 5% (] AN
IS KA WUk D T AT RE S A B 1 AR AR Y 7 A
R KR B

3. etk O

1A 2 3@ I T A1 3 5 A1) o 2 4 5 R R PR AR
BAR, FREUEE T F 51 S5 R 24 435 T 5 4 4 f) Aor
BXRFR, X—HAREENHTLFSEERTH: 20
FOEAAE NG, 7R R A L SR AT, DA E
i 1 4% 0T [R] B R BT A BN R e AR A, |
AT HEB IR B A S MR AR AL E . X—BARBAR T
K 5 OB P REI K PRI ER: . DA RS0
AR RS R b s O ES i B LB PO/ L)\
A, BHEBF N =g AR, Bk, BRI
F B 5 BT 5 B AL B 5% R A AT RS HER 4, Al B L3R
G EE AR .

T ORI R —— AR

T 30 4 1 AR S T NG (0 T SRR AR S, AT
WS B AR EE ., A I R A K 4 AT KA JECR
SRR COM S L R S S AT, T R T S
O fE R BT S REMIN X R KR AIZS S E
B, ATLT GRS GE VALK R 0.
SELR S DI OGBS T AT F T e S
I E g U KB R #it.

1. THFB A e

AR — s A R @AM AR TR, B
AHEM BT RER S, BETEERARAS . 5
CBCT AV E @ H AR, TH R A T U 5 8 X
W, WAL SR AR RG B AR B B, E SR g R
A B UL T RSO M . AR, CBCTHRAHZLIE#H AR
W] o R A5 0E U P B R AR AL SR TR S AR A



o LR 242 2021 4F 4 A48 26 45 2 81 Chin J Oral Implantol, April 2021, Vol. 26, No. 2 <117 -

BRR, HBHBEATELS S CBCTHE A L ILIX —
ke

2. T 1 4 R T AT ek e«

FUER AR M B AL S 0N B, —H
P = R N 2 o == gl R a1 2 W =2 A T
HEAMOANERMGE —BRAEES, & F O
A ENACHE . Grill Florian 58 N R ILLE A [R5 19 1 4MAC
HERR R, BRI 3 7 T S0 R ORS BE R B Lo Russo %%
NIES RO AT O S BRI AN RS “wm” ., |
P B A OV R R S R AT I PY, TR
TC VHE % 4 B o

Xof F T3 47 4 19 K A P, Sanohkan%E A & T 1
I &% W4 Bl B 49 %4 (EinScan Pro.  EinScan Pro
2X Plus. iPhone Xl Planmeca ProMax 3D Mid) , f§H
EinScan Pro 2X Plus ¥4k AL T H 4518, HIEEL
2 m [T B ) 5 B I DO 3 T B2 AN i T IR R 7 R B2

=, REREXRARLTHEZIELR

T RSB D BT e A AMERIUE L, BT 6
KAT. BHMBULEE. T A b & B LR A AR B
AR AIB s IR AT . AR IR, XeER—
AR, 5O NEHR. D4 & CBCTEGA
& .

1. N RIS NP 73 i R 4

I I IR bW A8 AR AU i 5 VR D 3R SIUE B
Pk, RS, AR, KREREETZILREEN
ARG s s A g e B i Ese s Y, BTE, Ber ik
103N GIE BB ¥ 7 Mk T RO B T S BUR R S
B0, T BRI W R R BGE B R, 10 ST 48 ) AR R
23, B RILEE THUEEHE. £HE
MR T, dia D AR, DA CBCT S84,
W1 5 Rl AR BR WA T F il s G B . S 4b,
9T 0 B A T G Ok R AEEAT 1 AILE B R S8 I PE A R A A
W B O NS E AR R FITE IR W DR8N IRAES T IR
FRfaE . BARE, e,

TAE ST T RA IR s AR G LI
JPEARE, WS RERE R E AT, B R IE
T B s AT T AE Zh P R R B U] SR
WA, SGRFTEHAES. L TVHRAEA. |
B HEERMEREER, BEfMEeRaEREn 2R
Bl AT — ARG, B BRI A TH AT AR S8 ) Re
AT BN WA R R, Bk 0E B B o A
Al T E AR R R IC A AT B e A I, Rk
PU A% GEALAR A 10 7 VR RS #E % AR, LA AR A
WAL GBS & Bom, AR LG .

2. AT E ST R G

PR R B &G A T ARG, 5RITF F 5

b B 5 A0 ) A ) S A N A E . 6 G AR R A
BT, IR TG T el & 4 A5 5 kg &
Bl B R R R T A ) R R v TH N A
S )P, B AR G AT R G R o A s R
THENUVEE B A, AR R G R Al AT ], g Hl RUBE
B REMARE KA, BREN RS TS5HI A
J3 05 b, A BN DR B U S5 58 3 0 & 0 JEAT TR VPG I B
AR o FCHS B PR 12 il 4 T 2 478 26 3 1A s 42 e B A 70 RN,
W AE R LA AR R R, 4R R A AR
1B SRR E

(D B &4 RGNS 5584
AL, ARG B E R EE B G
Bl (8] A A S L BT, R TG BRI & 000 S Tk,
TR & F R oy A, R KB R AR E MRS A Ak 1 B
R, HACB AR TWREHK. WERS, Rk RREE
ARG H - BeAh, B Ab 1 Py 3 0 ] WA e &
IR, AEREHA A BB A& i R 5

() B G RGO AR IGIR
W T-scan RA LW F UG HT. BFAHFLRT
T-scan5 [ P9 49 70 VFAl I A 3 Aok o7 T A T S 1k, RO
T-scan & T A FHE P LLARIE G T-scan I AR AT R0,
W £ 10T 52 4E P 7 S T-scan 23 Mt R VA 97 ) K 9T BE 1
BERREEMN. BIFAERKI, EFERT =M
Yir, EIEMEETERUGE 3 A A PRE AL SR A IR A
fubbef 1) SN, BERRA B AL Y, Rl R
HBLTE 7 — W70 B,

AR, B R R & HRAE D IR Fr A2 B 9T
FAR R T SRR R R, —ERE A T e,
AT ImIRE AR B4R HET, A D R,
BAEIE REH RN HABGFETERZ AR L, Wi
BNEEE, EMGEERIE A, 7R 5558
Hols gesh, Mo ARNAEERNF LR RR S,

KIZkE, HABIEREB AR EREE. iR 5
Tt TEZHREE 5L EEMBLE LY KHE
s B 2 AU R B P o 3B B 1 9 AN TR
CBCTHAHfi. HLF 10 = 5K B & NN HEEHZ, alE
KR EHIGE BEA, did “BplEE” S bk
it s 2 %R Wi, Bl & FERIRT R, F,
Bop A AR DU B A 3R AR, 7 (S R T AR
B B 2 I (R0 VA 5@ AN 238 » ol B HE 30 40 G297 i) FEE 1R 2 1AL
I KBEAOUREE AL BE A BAR R R RS KR,
P B 7 5 7R X e BRI F AR B B 224, {F4EM
@

BRI AR SCHEH Y AR AE R 35 w2
B R a1 s 5 A B A FKT S R AR CBCT 8
4 R A



< 118 -

(1]

(2]

(3]

(3]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

P R R 2224 2021 4F 4 5 26 545 2 11

Chin J Oral Implantol, April 2021, Vol. 26, No. 2

Z F X W

Creagh J, Bohner L, Sesma N, et al. Integrating a facially
driven treatment planning to the digital workflow for
rehabilitation of edentulous arches: a case report[J]. J
Contemp Dent Pract, 2020,21(12):1393-1397.

Fukami K, Shiozaki K, Mishima A, et al. Bifid mandibular
canal: confirmation of limited cone beam CT findings
by gross anatomical and histological investigations[J].
Dentomaxillofac Radiol, 2012,41(6):460-465. DOI:
10.1259/dmf1/60245722.

Aksoy U, Aksoy S, Orhan K. A cone-beam computed
tomography study of the anatomical relationships between
mandibular teeth and the mandibular canal, with a review of
the current literature[J]. Microsc Res Tech, 2018,81(3):308-
314. DOI: 10.1002/jemt.22980.

Van Dessel J, Nicolielo LF, Huang Y, et al. Accuracy and
reliability of different cone beam computed tomography
(CBCT) devices for structural analysis of alveolar bone in
comparison with multislice CT and micro-CT[J]. Eur J Oral
Implantol, 2017,10(1):95-105.

de Castro HS, Kehrwald R, Matheus RA, et al. Influence of
low-dose protocols of CBCT on dental implant planning[J].
Int J Oral Maxillofac Implants, 2021,36(2):307-312. DOI:
10.11607/jomi.8773.

Dusseldorp JK, Stamatakis HC, Ren Y. Soft tissue
coverage on the segmentation accuracy of the 3D surface-
rendered model from cone-beam CT[J]. Clin Oral Investig,
2017,21(3):921-930. DOI: 10.1007/s00784-016-1844-x.
Nagarajappa AK, Dwivedi N, Tiwari R. Artifacts: The
downturn of CBCT image[J]. J Int Soc Prev Community
Dent, 2015,5(6):440-445. DOI: 10.4103/2231-0762.170523.
Al-Rimawi A, Shaheen E, Albdour EA, et al. Trueness of
cone beam computed tomography versus intra-oral scanner
derived three-dimensional digital models: An ex vivo
study[J]. Clin Oral Implants Res, 2019,30(6):498-504. DOI:
10.1111/clr.13434.

Skjerven H, Olsen-Bergem H, Renold HJ, et al. Comparison
of postoperative intraoral scan versus cone beam
computerised tomography to measure accuracy of guided
implant placement-A prospective clinical study[J]. Clin Oral
Implants Res, 2019,30(6):531-541. DOI: 10.1111/clr.13438.
Schnutenhaus S, Knipper A, Wetzel M, et al. Accuracy
of computer-assisted dynamic navigation as a function of
different intraoral reference systems: an in vitro study[J].
Int J Environ Res Public Health, 2021,18(6). DOI: 10.3390/
ijjerph18063244.

Goémez-Polo M, Ballesteros J, Padilla PP, et al. Merging
intraoral scans and CBCT: a novel technique for
improving the accuracy of 3D digital models for implant-
supportedcomplete-arch fixed dental prostheses[J]. Int J
Comput Dent, 2021,24(2):117-123.

[12]

[13]

[14]

(15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

Jamjoom FZ, Yilmaz B, Johnston WM. Impact of number of
registration points on thepositional accuracy of a prosthetic
treatment plan incorporated into a cone beam computed
tomography scan by surface scan registration: An in vitro
study[J]. Clin Oral Implants Res, 2019,30(8):826-832. DOI:
10.1111/clr.13490.

Mandelli F, Ferrini F, Gastaldi G, et al. Improvement of a
digital impression withconventional materials: overcoming
intraoral ocanner limitations[J]. Int J Prosthodont,
2017,30(4):373-376. DOI: 10.11607/ijp.5138.

Schepke U, Meijer HJ, Kerdijk W, et al. Digital versus
analog complete-arch impressions forsingle-unit premolar
implant crowns: Operating time and patient preference[J].
J Prosthet Dent, 2015,114(3):403-406.e1. DOI: 10.1016/
j-prosdent.2015.04.003.

Gallardo YR, Bohner L, Tortamano P, et al. Patient
outcomes and procedure working time fordigital versus
conventional impressions: A systematic review[J]. J
Prosthet Dent, 2018,119(2):214-219. DOI: 10.1016/
j-prosdent.2017.07.007.

Amin S, Weber HP, Finkelman M, et al. Digital vs.
conventional full-arch implant impressions: a comparative
study[J]. Clin Oral Implants Res, 2017,28(11):1360-1367.
DOI: 10.1111/clr.12994.

Marghalani A, Weber HP, Finkelman M, et al. Digital
versus conventional implant impressions for partially
edentulous arches: An evaluation of accuracy[J]. J
Prosthet Dent, 2018,119(4):574-579. DOI: 10.1016/
j.prosdent.2017.07.002.

Iturrate M, Minguez R, Pradies G, et al. Obtaining
reliable intraoral digital scans for an implant-supported
complete-arch prosthesis: A dental technique[J]. J
Prosthet Dent, 2019,121(2):237-241. DOI: 10.1016/
j-prosdent.2018.03.008.

Andriessen FS, Rijkens DR, van der Meer WJ, et al.
Applicability and accuracy of an intraoral scanner for
scanning multiple implants in edentulous mandibles: a
pilot study[J]. J Prosthet Dent, 2014,111(3):186-194. DOI:
10.1016/j.prosdent.2013.07.010.

Wismeijer D, Joda T, Fliigge T, et al. Group 5 ITI consensus
report: digital technologies[J] Clin Oral Implants Res,
2018,29 Suppl 16:436-442. DOI: 10.1111/clr.13309.

Nagy Z, Simon B, Mennito A, et al. Comparing the trueness
of seven intraoral scanners and a physical impression on
dentate human maxilla by a novel method[J]. BMC Oral
Health, 2020,20(1):97. DOI: 10.1186/s12903-020-01090-x.

Wei D, Di P, Tian J, et al. Evaluation of intraoral digital
impressions for obtaining gingival contour in the
esthetic zone: accuracy outcomes[J]. Clin Oral Investig,
2020,24(4):1401-1410. DOI: 10.1007/s00784-019-03105-6.
da Silva Marques DN, Marques Pinto RJ, Alves R, et al.

Soft tissue replication in single unit implant impressions-A



rf ] R 24 2021 4F 4 A4S 26 555 2 1

Chin J Oral Implantol, April 2021, Vol. 26, No. 2

+ 119 -

[24]

[25]

[26]

(27]

(28]

[29]

[30]

(31]

[32]

(33]

three dimensional clinical study[J]. J Esthet Restor Dent,
2019,31(4):359-368. DOI: 10.1111/jerd.12481.

Duran JC, Aguirre F, Pino R, et al. Dimensional variations
in the soft tissue profile after removal of implant-
supported fixed interim restorations: a pilot clinical
study[J]. Implant Dent, 2018,27(1):28-32. DOI: 10.1097/
1D.0000000000000720.

Stefanelli LV, Franchina A, Pagliarulo M, et al. Management
of a complex case during COVID-19 time using one-day
digital dentistry: a dase report[J]. J] Contemp Dent Pract,
2020,21(11):1284-1292.

Zimmermann M, Mehl A. Virtual smile design systems: a
current review[J]. Int ] Comput Dent, 2015,18(4):303-317.
Katase H, Kanazawa M, Inokoshi M, et al. Face
simulation system for complete dentures by applying rapid
prototyping[J]. J Prosthet Dent, 2013,109(6):353-360. DOI:
10.1016/S0022-3913(13)60316-9.

M, XIREHRE . OGN AL Sk TRIES A4 43 = 2 S g A
PR (7], B bR s R A2 4 & ,2010,37(3):351-354.
DOI: 10.3969/j.issn.1673-5749.2010.03.030.

Zhao Y], Xiong YX, Wang Y. Three-dimensional accuracy
of facial scan for facial deformities in clinics: a new
evaluation method for facial scanner accuracy[J]. PLoS One,
2017,12(1):0169402. DOI: 10.1371/journal.pone.0169402.
Ritschl LM, Wolff KD, Erben P, et al. Simultaneous,
radiation-free registration of the dentoalveolar position
and the face by combining 3D photography with a portable
scanner and impression-taking[J]. Head Face Med,
2019,15(1):28. DOI: 10.1186/s13005-019- 0212-x.
Marchack BW, Sharma A, Lefebvre CA. The journal of
prosthetic dentistry: a historical perspective[J]. J Prosthet Dent,
2018,119(4):497-498. DOI: 10.1016/j.prosdent.2018. 02.009.
Amornvit P, Sanohkan S. The accuracy of digital face
scans obtained from 3D scanners: an In vitro study[J]. Int
J Environ Res Public Health, 2019,16(24).DOI: 10.3390/
ijjerph 16245061.

FNITTT, REEAL, R EE . RS s R K B T

[34]

[35]

[36]

(37]

[38]

[39]

[40]

[41]

[42]

Fi AR [I]. 52 A BE A 2k & ,2020,36(6):980-984. DOL:
10.3969/j.issn.1001-3733.2020.06.035.

REEE . WSS RIE ARG ERAE (7], SERT D R
A& ,2017,33(04):567-570.

Ahn SJ, Tsou L, Antonio Sanchez C, et al. Analyzing
center of rotation during opening and closing movements
of the mandible using computer simulations[J]. J Biomech,
2015,48(4):666-671. DOI: 10.1016/j.jbiomech.2014.12.041.
Hagiwara Y, Narita T, Araki M, et al. Repair of a multiple
implant-supported fixed superstructure with a metal-ceramic
resin-bonded fixed partial denture: a clinical report[J]. J
Oral Implantol, 2014,40 Spec No:371-374. DOI: 10.1563/
AAID-JOI-D-12-00036.

AR . 4 1 VB S B TR & S0 R B A A (D]
bR & 4 [ 4% 4% & ,2014,35(6): 260-262. DOI: 10.3969/
j-issn.1674-7593.2014.06.007.

XA, 75 , #heEE . T-Scan W& 40T R GuxT 4 11 ik
ERRMIBIIT [J]. ) THERNR 1R ,2015,32(3):408-
409.

Ayuso-Montero R, Mariano-Hernandez Y, Khoury-Ribas
L, et al. Reliability and validity of T-scan and 3D intraoral
scanning for measuring the occlusal contact Area[J]. J
Prosthodont, 2020,29(1):19-25. DOI: 10.1111/jopr.13096.
Luo Q, Ding Q, Zhang L, et al. Analyzing the occlusion
variation of single posterior implant-supported fixed
prostheses by using the T-scan system: a prospective 3-year
follow-up study[J]. J Prosthet Dent, 2020,123(1):79-84.
DOI: 10.1016/j.prosdent.2018.12.012.

Madani AS, Nakhaei M, Alami M, et al. Post-insertion
posterior single-implant occlusion changes at different
intervals: a T-scan computerized occlusal analysis[J]. J
Contemp Dent Pract, 2017,18(10):927-932. DOI: 10.5005/
jp-journals-10024-2151.

da Silva Marques DN, Marques Pinto RJ, Alves R, et al.
Soft tissue replication in single unit implant impressions-A
three dimensional clinical study[J]. J Esthet Restor Dent,
2019,31(4):359-368. DOI: 10.1111/jerd.12481.

7]:5: )/E % é biao zhtin ji tdi

conventional loading

SRR - ZEEEEARVCRCR R BUREE G o “PaifESE 7 A SOEREN 7 0 FRE S AR A SR B A O R 577 i o

fEEA . CH RS ) SR (M]. JEat. ARTAEMRRA, 2021, 26.

B=l

- R SL -

=




