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Effect of fine nursing on dental implant repair

and prognosis in DM patients
CHENG Qin, GUO Kexi, XI Qiaoling
Department of Stomatology, The Third People's Hospital of Shenzhen,
Shenzhen 518000, Guangdong Province, China
Abstract

Objective: To study and analyze the effect of fine nursing on dental implant repair effect and progno-
sis in patients with diabetes mellitus(DM). Methods: From January 2015 to October 2016, 82 cases of
DM patients who received dental implant and prosthesis in our hospital were included as study objects.
They were divided into study group and control group by random lottery. Control group was given routine
nursing, research group on the basis of the control group was given fine nursing intervention. Changes in
blood glucose level before and after surgery, implant retention at 1-3 years after surgery, occurrence of ad-
verse events during perioperative period and nursing satisfaction were compared between the two groups.
Results: PG level in the study group was lower than that in the control group 1, 2 and 3 years after opera-
tion (all P<0.05). The implant survival rate in the study group was higher than that in the control group
(both P<0.05). The incidence of operation interruption in the study group was lower than that in the con-
trol group(P<0.05). Nursing satisfaction in study group was higher than that in control group(P<0.05).
Conclusion: The application of fine nursing care in DM patients receiving dental implant repair has a sig-
nificant effect, which can significantly improve patients’ blood glucose level, improve implant retention
rate, reduce the risk of perioperative adverse events, and improve nursing satisfaction. It is worthy of clini-
cal application.
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Y -1.012 4.205 0.125
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PAE - 0.396 0.314 0.040
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Influence of simultaneous implantation of Bio—oss
bone powder with dental implants for neurological

function in patients with alveolar bone defect
Tu xun a yi-ha si mu, SUN Qin, HUA Ying
Department of Stomatology, 951 Hospital In The Army, Xinjiang Kurle 841000, China
Abstract
Objective: To probe into the influence of simultaneous implantation of Bio—oss bone powder with
dental implants for neurological function in patients with alveolar bone defect. Methods: 90 cases of pa-
tients with tooth loss and alveolar bone defect and who treated from January 2018 to October 2019 were
selected ad the research objects, and the patients were divided into control group and observation group
by the random number table method, with 45 cases in each group. The control group was treated with sin-
gle implant, and the observation group was treated with simultaneous implantation of Bio—oss bone pow-
der with dental implants. Then, the healing effect, implant effect and nerve function of two groups were
compared. Results: The excellent and good healing rate in the observation group was 97.78%, which was
significantly higher than that of the control group of 84.44%(P<0.05). There was significant differences in
bleeding index, probing depth and attachment loss after treatment between the observation group and the
control group(P<0.05). The number and diameter of nerve fibers in the observation group were compared
with those in the control group, and the difference was statistically significant(P<0.05). Conclusion: The
simultaneous implantation of Bio—oss bone powder with dental implants can promote the healing of pa-
tients with tooth defect and alveolar bone defect, and can also improve the repair effect and nerve func-
tion, thus it is worth promoting.

Key words: dental implant, Bio—oss bone powder, alveolar bone defect, nerve function
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The clinical effect analysis of CGF combined with

GBR for the treatment of anterior peri—implantitis
HUANG Jie, XIAO Xun, WEN Yongmei
Affiliated Stomatological Hospital of Southwest Medical University, Luzhou Sichuan 646000
Abstract

Objective: To observe the clinical effect of concentrated growth factor(CGF) combined with guided
bone regeneration(GBR) on peri—implantitis in anterior teeth. Methods: A total of 25 cases of peri—
implant inflammation in anterior teeth were randomly divided into experimental group and control group.
The experimental group was treated with CGF membrane combined with GBR, and the control group was
treated with collagen membrane combined with GBR. To evaluate the clinical effect by observing soft
tissue healing after two weeks, and surveying probing the depth (PD), bleeding on probing(BOP) and pink
esthetic score(PES) after two mouths. Results: There was no statistical difference in soft tissue healing
two weeks after operation, but the index of PD and BOP in the experimental group after two mouths were
significantly reduced, and the difference of PES score between the two groups was statistically significant
(P<0.001). Conclusion: CGF combined with GBR has a good effect in the treatment of peri—implantitis in
the aesthetic area of anterior teeth and better soft tissue recovery is achieved.

Key words: concentration of growth factors, guided tissue regeneration, peri—implant inflammation

in the anterior tooth area
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Imageological analysis of immediate implant healing

in patients with type 2 diabetes mellitus
LIN Zhenxiang, PAN Zaixing, ZHOU Jinyang, et al
Department of Stomatology, Hospital of Fujian Provincial Authorities, Fuzhou 350003 , Fujian Province, China
Abstract

Objective: To compare the imaging differences of immediate implant healing between type 2 diabe-
tes mellitus and control group. Methods: Ten patients with diabetes mellitus and ten patients without dia-
betes mellitus were selected as controls. Under the condition of controlling blood sugar in normal range
during perioperative period, single tooth was implanted immediately. CBCT was used to observe the differ-
ence of bone mineral density (BMD) in the neck, middle and apex of implant and the width of transmis-
sion area around implant in diabetic group and control group immediately and three months after opera-
tion. Results: There was no significant difference in bone mineral density between diabetes mellitus
group and control group(F=1.37, P=0.24>0.05). The results of variance analysis of transmissive zone
width around implants showed that there was statistical significance(F=21.86, P<0.01). The mean width
of the transmission zone in the neck of the diabetic group(1.27+1.34mm) was higher than that of the non—
diabetic control group(0.51+0.47mm). Conclusion: The bone mineral density around immediate implants
in type 2 diabetes mellitus patients was similar to that in control group when blood sugar was controlled in
normal range during perioperative period. However, the formation of new bone in neck of implants in type
2 diabetes mellitus patients was slow, and the long—term effect needed to be further observed.

Key words: immediate implant, Type 2 diabetes mellitus, osseointegration, bone defect
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Microinvasive dental implantation and restoration with

single tooth loss and root level horizontal bone deficiency
TANG Caomin, ZHOU Shangmin, LI Yidan, et al
West China Dental Implant Hospital, Chengdu 610041, Sichuan Province, China
Abstract
Objective: To explore choices of implants and restoration for patients with single tooth loss and root
level horizontal bone deficiency due to different reasons. Methods: Employ one—stage conical implant or
combined small-diameter implants which match root level horizontal bone deficiency, and adopt flapless
microinvasive implantation techniques to perform operations. Then polish abutment and finish immediate
restoration for one—stage conical implant, or perform temporary restoration to anterior teeth using aesthetic
denture(no restoration to posterior teeth) and permanent restoration 3~5 months after the combined small-
diameter planting operation. Results: The immediate restoration using one—stage conical implant brings
aesthetics, comfort and confidence to patients. From the aesthetic aspect, the permanent restoration gets
the appearance, color and texture of crown closer to natural teeth and make patients more satisfied. Con-
clusion: Choose conical or small-diameter implants to match patients who suffer root level horizontal
bone deficiency due to missing teeth or alveolar bone deficiency, and perform microinvasive operation and
aesthetics restoration. This method can simplify the operation process, relieve much of the pain and
achieve the aesthetic restoration effect, such that it is greatly recommendable.

Key words: small-diameter implants, horizontal bone deficiency, conical spiral-shaft implant
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Clinical effects of immediate and delayed implants
in patients with periodontal disease after

tooth extraction:a meta—analysis
ZHANG Mei, LI Shuo, ZHANG Yao
The Affiliated Stomatological Hospital of Soochow University, Suzhou Stomatological Hospital,
Soochow, Suzhou 215000, Jiangsu Province, China.
Abstract

Objective: To study the clinical effect of immediate and delayed implantation on patients with peri-
odontal disease after tooth extraction. Methods: Six databases including PubMed, Cochrane Library, and
CNKI were searched up to December 2019. The two authors independently performed literature screen-
ing, data extraction, and bias risk assessment. Data were extracted and statistically analyzed using Rev-
Man5.2 software. Results: A total of 8 studies were included. The meta—analysis showed that the red aes-
thetic score at 3, 6 and 12 months after implantation was higher in the immediate implant group than the
delayed implant group. The amount of bone resorption in the neck of the immediate implantation group
was lower than that of the delayed implantation group, and the difference was statistically significant;
there was no statistical difference in the depth of exploration and the success rate of implantation between
the two groups. Conclusion: The similar long—term treatment effect can be obtained with immediate and
delayed implanting. Immediate implanting in the short term has better results than delayed implanting.
Randomized controlled experiments requiring larger samples and longer observation times for more reli-
able results.

Key words: immediately implant, delayed implant, periodontal disease
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Comparative study of two methods for preserving

extraction sockets with three—wall bone defects
CHEN Sufeng, YOU Jinchao, PAN Lin
Stomatological Hospital of Xiamen Medical College, Xiamen Key Laboratory of Stomatological Disease
Diagnosts and Treatment, Xiamen 361008, Fujian Province, China
Abstract

Objective: To analyze and evaluate the effects of two different extraction site preservation methods
on the aesthetic effect of alveolar bone and alveolar bone resorption in the sockets with three—wall bone
defects. Methods: 18 cases of minimally invasive extraction were selected. They were divided into 2
groups: GBR site preservation with flap (group A), site preservation with flapless (group B). Observe the
soft tissue healing after surgery, the aesthetic effect of alveolar surgery at 5 months after surgery and alveo-
lar bone resorption. Results: (1)The soft tissue in group A healed well after surgery, but the soft tissue in
group B was not completely closed in the early stage. (2)The alveolar aesthetic effect of group A was better
than that of group B(p<0.05). (3)The increased height of alveolar bone in group A was 7.33+0.21mm, in
group B was 4.02+0.31mm. There were significant differences between the two groups(p<0.05). The re-
duced width of alveolar bone in group A was 0.47+0.14mm, in group B was 2.25+0.62mm. There were sig-
nificant differences between the two groups(p<0.05). Conclusion: When the extraction sockets were
three—wall bone defects in the anterior area and maxillary premolars area, the clinical effect of GBR site
preservation with flaps was better than site preservation with flapless.

Key words: site preservation, tooth extraction, aesthetic area
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A clinical study on the application of two kinds of

bone drills in the posterior implant site
DAT Junfeng, LIU Jin, YU Qing
Stomatology Hospital of Dalian, 116000, Liaoning Province, China

Abstract
Objective: To compare the clinical effect of two kinds of bone drills in the posterior implant site.
Methods: From February 2017 to March 2018, 50 patients were selected, all of them were implant pa-
tients in the posterior teeth area, and there were small bone defects in the implant area, a total of 58 im-
plants were implanted, 29 of which were drilled with ring—shaped bone extraction, set as group A; 29 of
which were drilled with self grinding bone extraction, set as group B. After 12 months, the absorption of
bone graft materials was measured and the 1-year survival rate was compared between the two groups. Da-
ta were analyzed by SPSS 25.0. Results: One year after repair, the average bone resorption was 0.56mm
in group A and 0.58mm in group B, and the survival rate was 100% 12 months after repair. Conclusion:
Two kinds of bone drills can be used as bone graft materials at the implant site, and can achieve satisfacto-

ry clinical results. But the scope of application is different.

Key words: posterior area, implant, bone drill, simultaneous bone graft
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A study on the influence of dental implant repair on
plaque, periodontal pocket index and aesthetics in

patients with dentition defect
WU Jiahan, YANG Shuo
Guangzhou Huadu Disirict, Maternal and Child Health Hospital(Huzhong Hospital)Stomatology,
Guangzhou 510800, Guangdong Province, China
Abstract

Objective: To study the effects of dental implant restoration on plaque, periodontal pocket index and
aesthetics after restoration of dentition defects by comparing with traditional methods of repairing
dentition defects. Methods: From October 2018 to October 2019, 80 patients with dentition defects were
randomly assigned to the observation group(n=40)and the control group(n=40). The patients in the
observation group were treated with dental implant. The control group was treated with traditional
methods. The effect of dentition defect and the index of plaque and periodontal pocket were compared
before and after treatment in the two groups. Results: The total effective rate of the observation group was
significantly higher than that of the control group(P<0.05), there was no statistical significance between
the pre—treatment plaque index and the depth of periodontal pocket in the observation group(P>0.05), but
after treatment, the plaque index of the two groups was significantly lower than that of the control group,

and the periodontal pocket depth was generally shallower than that of the control group The incidence of
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complications in the two groups was significantly lower than that in the control group(P<0.05).

Conclusion: The method of dental implant to repair the defect of dentition has obvious clinical effect, less

complications, and has been recognized by patients. It can be widely used in clinical.

Key words: dentition defect, dental implant repair, plaque index, periodontal pocket index,

aesthetic effect
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Analysis of the application value of minimally

invasive non—flap technique in oral implantation
NI Kezhou, CHENG Xueyun
Zhoukou Hospital of Traditional Chinese Medicine, Zhoukou 466000, Henan Province, Chinese
Abstract

Objective: To analyze the application value of minimally invasive non—flap technique in oral im-
plantation. Methods: In this study, 100 cases of oral implantation—treated patients in our hospital from
January 2019 to January 2020 were taken as the research objects, and divided into two groups by random
number method, with 50 cases in each group. The control group received traditional valvular technique
treatment, while the experimental group received minimally invasive valvular technique treatment, and
the clinical efficacy was compared. Results: Implantation time(0.45+0.46) h, postoperative hormone use
time (29.13+8.06) h, postoperative antibiotic use time (35.05+7.25) h, postoperative swelling duration
(4.10+1.3) h, and postoperative pain duration(29.48+5.82) h in the experimental group were all lower than
those in the control group (P<0.05). The alveolar bone absorption (0.13+0.01) mm in the experimental
group was lower than that in the control group, while PES score(14.32+1.19) and WES score (9.42+1.20)
were higher in the experimental group(P<0.05). There was no significant difference between the planting
success rate of 96.00% in the experimental group and 94.00% in the control group(P> 0.05). There was no
significant difference in the incidence of adverse reactions between the experimental group(4.00%) and
the control group(8.00%)(P>0.05). Conclusion: Minimally invasive non—flap technique has a significant
effect on oral implant patients, which can shorten the implantation time, improve the aesthetics, and re-
duce the amount of alveolar ridge bone absorption. It is worthy of popularization and application.

Key words: minimally invasive non—flap technique, Oral implant, alveolar ridge bone, adverse reac-

tions
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X LGP 2H R I R TR AR, S50 2H ke N ]
RIGEEME AR R REPAERMEHB . KRG
i B 5 S I ) A S A R 8 I I 4 4 bR 3K T
STHRA, ImIRIT B E, ERAGHIT¥E X (P<
0.05), FEWEI.
2.2 P A PV T )

Xof LU 2H B A ) RO R T 2R, SRR A 5 ) TR
HERFEESR (P>0.05), HEWNE2.

K2 WAREMERINELE (n%)

251 B DanliiEs MR (%)
LI 50 48 96.00%
R4 50 47 94.00%

X2 - 0.7412

P - 0.6125

2.3 P BHEA R RN AR L

TP AL A R R B A Z, LI 5 X)
AL R EZER (P>0.05), VEREI: #E. F
WRAIE. FRAAE. AR .
RIWARERREMEEE N (%) ]

®1 HABEFAREREMLE (XxS)

5 BB RN 1A ChD) RS SR N R Ch) ARG ST AR ZR T 18] Ch) AR KRR R IR 18] Ch) - R P03 R S 6 1) Ch)

SEIRZH 50 0.45+0.46 29.13+8.06 35.05+7.25 4.10+1.31 29.48+5.82
YR 50 0.82+0.43 87.72+8.24 88.68+12.58 6.45+1.36 68.41+4.78
t - 5.4243 6.4538 3.9635 3.6091 5.4064
P - 0.0204 0.0110 0.0134 0.0008 0.0142
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Ml B BE TRIOE FRANE B BRAER

LR 50 0€0.00%) 1(2.00%) 1(2.00%) 0€0.00%) 2(4.00%)

KHEAL 50 1(2.00%) 102000 1(2.00%) 1(2.00%) 4(8.00%)
X - - - - - 42658
P - - - - 0.0214

2.4 PALEE PR bR X EL

X Bl 2H R B R FE A, SIEI 4 OF R 0 R
U EAR T XTI, PESVF4r. WESEH ¥ Xt
M, ZRAGHFEN (P<0.05), 1EIL%K4,

FAFWABEIGKIBRITEE (X£S)
A BB T R RO (mm) PES 4 (7)) WESE4 (43)

SR 50 0.13+0.01 14.32+1.19  9.42+1.20
XA 50 0.22+0.02 11.85+1.23  7.62+1.33
t - 3.4125 3.8974 4.2012
P - 0.0214 0.0124 0.3147
3o

1R o AR AR 2 2F 71 5k 2 5 s 43 26 35 1 0 A&
F7R, ERRRER O M B RE RIFA
JTRCR, (HFREMEK, BHRGHEKE N
Mk HBER . PiAERELY, HARGREWE,
E— MR Lm e T AREMERMR, BT O
JeE WAL GEAER, BEEMEBI BRI IE,
QA EH IR R B T2 N 2 7 D s FioE 2
AAIEEAK A “4T30” 15 NhIE AL 0,
TSR R AL G NFIAE A, 5 Rl 7R R
BENBEAK, AR4EE 17U K-S L0
FREE, IR A R T MM X e = WHRLS
M. RIS AT, AMUGER T TR ], P
IR 7 F R R, R TR S R IR T ) A A
A TR R R IE R KA, BN R E AL R
AR —FE, Wi AT A Bl A 3
(10 IR AT A, SIS AH BRORE I 1A] (1=5.4243, p=
0.0204) « AR J5 ¥ & i H i A (1=6.4538, p=
0.0110) « A J5 §i 4 & H I 18] (:=3.9635, p=
0.0134) . AR J5 M K 7 22 i 18] (:=3.6091, p=
0.0008) « A J5 & i #F 42 I ] (1=5.4064, p=
0.0142) KMEF 3B (P<0.05); SZI6 41 o H s
B U B (1=3.4125, p=0.0214) & T xF M4 .
PES ¥ 4> (1=3.8974, p=0.0124) . WES ¥4 (=
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42012, p=0.3147) ¥JExf 4 (P<0.05). Sigdd
AR R (X°=0.7412, p=0.6125) SxIHE4 L&
EER (P>0.05; LRHAFRRNKER (X=
4.2658, p=0.0214) H5xf W H L8 FH =7 (P>
0.05), SEEEYMHRLE R B, WESTiX—H
W RE P, H A B I RS A

g BRTIR, s FhORE AR R B AN R R
ARAGIT RO T A& BRI B ARG IT, ReWS A A4
FIRRAELIN B], PRARR SR . BuA R B8 N ),

WA R, RS, (EAR R A
A
&% 0k

U k. 2 0 AR R v Gl B A TR AR B AR 1 1 IR
N RCR ). A E R 2GR E, 2019, 17(26): 59

2 VRS, OWER, sk, L I BREORTE 1k
TR AR A IR 9T BOR )] R HEE S AR &, 2019, 6
(26): 47-48

3 XIS . B AR FH I AR TE D AR R AR i R
PHA]. AR B 5 i 2 3, 2019, 6(26): 70+74

4 WEF, BEDL. MO BB ST iR R E
AR RO ER )], o B AR R AEE HEL, 2019, 10(13): 61-63

5 TER. 0N DR SR A0 AN B R TR I
PR SR AL AR O e 2% 1T 24 35, 2019, 6(17): 84+
92

6 LU, SEHEEE, A . DR FRER TP A0 A B
I A P PR S R )] AR OB BR 2% T 2R 3L 2019, 6
(12): 72-74

7 W SCEE L TROAS BB ORAE ks A R I R
ML BCRER )], 4 R 22 2 &, 2019, 6(03): 5-9

8 THE.L AN BT T FIRE AR Hh AR AN B R AR 1 I R
N ORI AR EE A 2k &, 2019, 6(01): 77-82

9 BRI, I . BROIARASEH I AR TE 40 9] O
R A e R PR SR A M (0. AR R R 2 T 24 L 2018,
5(26): 14-15

10 BEEE . FRHTRUEAS BRI ARLE D R AR
NLFZCRT]. MR 2518 A, 2017, 15(14):120-121
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(# Z] B4R WL (fibrous dysplasia, FD), XAONELFHEGHIA R, & — M DLEF 24— 1R 1] o H 9URAC B
W IE W AU RRIE R B RIEFAL, ARIGRIFIEF I, 2905 & 5E B EW 25%, &4 R IEE K 7%
B4, MEEGT CROVBT B R, AR RS AN R P RE T MR M BOA G — b RBMGE — 2B
SR I B, JFAE T 2 MM R S IRIE R, RJE SRR YT, AR S, KWK ATIRESNE, R IE

AOREAR, BURIEW .
[58ER) 44w haRE; MR, Ty
FESZES: R782.1

B AFYE 58 W BE E (fibrous dysplasia, FD), X
MR B PG A R, & — M LR 4~ 1 7] BT 20
ZIACE WA IR A SN R R B R AL, A
Wm K I AR W, 20 5 2 E B AR 25%, &
A R BRI 7% BN, R IR T B
NERFBER G, MaEETHESHARPRER
T A S — bl WAWOE —RE 4R
WEIEAE B, JFME T 2 MR RSB R, R
PAEREYT, MOEAARE, TRIKWTHRESIE, T
F 0 I ARAER, BLARIEANT .

1 fEHIER

B, B, 2%, 2018E3IHR “AFE
FR TR, BERERME”, $i2 TR
EREAMER, BIRTERE NG T T B # A 3)
i ve, MEIARATEERT, ENHMRENES
FHRIAEN T ANGE ik B, B S TR TT, ZEok
Kbz, DB A A A FEANK, 44,
34-37 BRI, 35-37 U AH X N T RE VA o RS R
JRHBAE , 4% G B SR PR, 3R T B R R L35
i R R SRR . CBCT San: 35-37 Bk
P AR T A N7 - B G E2N 1= 2 A
(K D. B - HEARIE BB, BTk
BT RA BT LT, B R R PASK R A A IR AR 2K T
B, REPERE R S A AT, KA LT E R EE
Ko ZEHRL. DR EEBFEE, 5HEHH
ANV EMSE, EFERRARE. TRE, WIS

Ben

SCERERIRAD : A TEHES: 1007-3957(2020)03-137-3

1 XBERBEREMNTEAXEE, TFEWREE
BARAE,

l
3
-2

E2 HALZRWM: 2a THAB/NR () HF LR (+)Fr
57, HEx40; 2b 57kET36 A K2R F 4K 5 , HEX200,

R (B2 BoR: YRR HEE .
WHARERGEINH, BOEE& R, Tk
S W N IE . ) R R A TR R M)
DA B ARG AS BT TN RS, R RN A, AT
RRFFAR, HFBEEFARMERZD. 201846 447
FhMEIE YT, 3448 N 4.1%10mm A5 44, 35 # A 3.3%
Smm fEH A, 36 8 N 4.1%12mm f 1K, 37 M A 4.1*
10mm #8 & CFf 48 1 5 4 Roxolid(r)SLAcitive(r),
Straumman, Switzerland), FIEIFEEM BRI, HA
LXLEFHESE. RE6NMH, BR¥REELGR

R BAL: 523000 )78 ZR5E AR TR B B FAE AL .
BIEE: FEH.
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B3 #EARE6NA,EECT(3a.3b) B RiEMEE
THBETWN;3cF3d ABTFERF

B4 BT 6NRAREE, MEMKRE, T3, FE M
BEHETWL,
of, FEARE AR AL, BT FR, F
ANHEEEL, A&, ERm&EE (B3,
WA 6N HIEEE, FERMELTCIAE, bk
BBk, MO RRRE, IR A R4
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(B4,
2 Wit

B LT Y S WG BEURE N R R G R AT AR
FE—FAEMR, TR R E AR AN
BRI E S WA 2ERE, BT Z I NFD
MIRAES G H A o A (Gsa) PR 0 1 5848 % D) A
Ko FD AR A TAR TR AL 8%, I A AR 2 i
By BE, ORI RETEY, WK s
ML ZERCLU B RBE A 5T 1 McCu-
ne—Albright ZE 5 1E .

FD 5 E 455 52 B . AR AR T KO B4
RABERA LW IR X LRI AL X H
BEVERRAG, 2R, WA, B R
T BB TC B WS L o AR X LT YR R B 2 I, AT
RN FENE = AKX, o9 22 B AL i, U
R LB BEHUIR S G X ARG, X
RIUE OB E 2R, R F R B R At
IR AL, X RIAMA, ZER L, ¥IPHE
NRESE R, RasamEaER, 4 e
WA FD.

FD il T DR RO, B R B
Ja . PR IR B TR, P L R BOR
HKEFHEYAR, A XIEM I Re R % AT H 1.
8B E WA R, Bm R & WA
AR T, MLETEFARBITHN, HBAET
R REB RSN AR R Dhfe, FHIEEE— 2D 1w
HAT R A 7™ IR RE B0 - R ERE B I I
MR BREAS T EFARY KUIERIFERE.
AHE I, E IR 20 5 AT B AL O AR 9 AR
JE AR BARAL, AR A B kAl B
RATAEATIRIT o A8 T R AE 2% G0 RSz 2 651 9
AR AT BEVE B RS R IR IR PR 2
MR, BT LABRAT & 25 2 HE VT BUE 436 & W
BmATE R, ERAREWEINH, iDEaR
b, WARXEUE AR, R, JF Hidid
SCRRASE 2R W I PR A A O B Ih SR B R IE T LA
£, BEZETFARAERESREZHETR,

AR BRSO RO R R T
e BCE AR AR, T B AR [ 2R, X
TR A PG ) PR DR B o SR T AR A 2 5 AR R



RS G M B UE R, T DL — S
WOR S, Uckan 25 E 218 FH B0URHAE 1A 88 T &
SERAN R IX R Wk S AT S W S D) g Cheung LK
S5 1995 AF 4 T8 — APl [ 35 FD B TR 5 18 H
B B BT B AR T AR AN R4, AT R BRAE
B ERET A AT AR 9 E S S, [ IR R B IR
BN AR B AT e, IR R
AR KT 59 i, X P RN A 1 R Bk B A
Giit S S0, FrbL, AR AT B TE K ERET R
RAN B Al AR R S, DA B AL AR B
FEfi . Bajwa 25" 18 | — 5] McCune—Albright Z8 &
fE B, fEWAR X BN AUE A R Zh A N FiAE
WE 7 R HEIIRE, JFREVILEE S FR I, Pl
A L T B B E IR . B SR AGE . Alberto Monje
EUNRIE T EVRYT LA FD 5N TE MR,
J5 PRI AR Bl AR R K B R SR K D RE

AIFF], BATTTE FD 3 R N Bl i A I 58 1
BE, BIIMWE T BEHEREIRE, BARIE DR
TR T UE B R AR IR B 5 A, (FUE I AT 1 7 6
MAEEBERIN, BEB R, MREETRE),
Tk A & Bl JC B R AR 4K, R T O I PRRE IR o
WATIN A, PR R & 5 07 LI E G
AU EF, T WARFT AL S [a]  EK
DA K 58 B A AR B

&% 3k

1 3k e H S Sk UM RE M. N IR AR
iR, 2008, 946-947

2 Chapurlat R D, Orcel P. Fibrous dysplasia of bone
and McCune—Albright syndrome[J]. Best Practice & Research
Clinical Rheumatology, 2008, 22(1): 55-69

3 Levine M A. Clinical implications of genetic defects
in G proteins: oncogenic mutations in G alpha s as the molecular
basis for the McCune—Albright syndrome[J]. Archives of Medical
Research, 1999, 30(6): 522

4 Abdelkarim A, Green R, Startzell J, et al. Craniofa-
cial polyostotic fibrous dysplasia: a case report and review of the
literature[J]. Oral Surg Oral Med Oral Pathol Oral RadiolEndod,
2008, 106(1): 49-55

5 Speight P M, Carlos R. Maxillofacial fibro—osseous
lesions[]]. Current Diagnostic Pathology, 2006, 12(1): 1-10

6 UckanS, Oguz Y, Uyar Y, et al. Reconstruction of a
Total Maxillectomy Defect With a Zygomatic Implant—Retained
Obturator[J]. Journal of Craniofacial Surgery, 2005, 16(3): 485—
489

7 Cheung L, Samman N, Pang M, et al. Titanium mini-
plate fixation for osteotomies in facial fibrous dysplasia—a histo-
logic study of the screw/bone interface[J]. International Journal of
Oral & Maxillofacial Surgery, 1995, 24(6): 401-405

8 Bajwa M S, Ethunandan M, Flood T R. Oral Rehabili-
tation WithEndosseous Implants in a Patient With Fibrous Dys-
plasia(McCune—Albright Syndrome): A Case Report[J]. Journal of
Oral & Maxillofacial Surgery Official Journal of the American As-
sociation of Oral & Maxillofacial Surgeons, 2008, 66(12): 2605—
2608

9 MonjeA, Monje F, Suarez F, et al. Oral Rehabilita-
tion With Dental Implants for Teeth Involved in a Maxillary Fi-
brous Dysplasia[J]. Clinical Advances in Periodontics, 2013, 3
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3D £ M FTEN7E O Bz E = 4niE B M

SCHE ) B B MRS i

P L

(5 Z1 204K 3D T ENHARPOMRER 2 0 8 T BT U 10 3D ZEW3T BN AR 28 i — i 78 1) 28 iy
PERIAR Z —, 3D AT B P ) = 2 B 7 AR g 35 A 4 L F) 2 ) SR K G IR REVE LS R AN B8 B I . 5
G A TRETEM L, 3DAEVITE ARGV 2R, JeH AR BUAE B AR B 2 M TR U . b 3D 429
FTENBART T R 2 B AN T A J A48 T BB o ANSCR G5 1 I AR SR [ A A 1 i B2 2 A0S 3D ZE W4T BN
AREIBETERELL, TS 3D DT ENHOAR B FE A AT 7.

(IR 3D AMITEL: AEYnhdk: AL LR, DEESE
XEHS: 1007-3957(2020)03-140-6

hESFES: R783.2 CEKFRIRAD:A

1 3DEMFTENHR AR

ZHEGD)ITED, SRR A s AR
TR AHIE 7 HR . 3D 4T BI(3D printing) s — LA
Bp BB SO IR, 6 EEEAR. HBENK
DA 2 Fhobt BB} 27 4 22 > 2 B T A R 1 7 2
AW, M AEY) 3D #T BB AR 2 3D FT ENFE H 2 L2 2%
AU F R — SO 3. BT 3D AT BN
REARE =0 LD REH LMW Ty, BEAERST
RS E A ZENH, ORFEERER. 4K
PRI . ol R A AR R 2, “3DITEN” AN
“BDAWFTEN” DA A P D, X A G AR A
DA — 2 — R M 3D X % . AR, 3D AW
FTER P T B FH 70 35 248 B 1 A= 47 38 7K R0 FEAth 22 )
il 2 — NI ZH S, T 3D 4T BN AR AN 4
MECA Y . TR 2 AR A SR
(19 3D T N AN I 5 40 A 4 e 55 1) A= P e AR VR VG
3D AEWAT BN R Fad £+ LR R A TR K
IR JE, B RHERARTEEE KT E KR,
3D AEWAT BN AR R SR A BRI 77 A s (1)
R .

2 3DAEYITENWERIER Fi%
2.1 3DAEWFT ER B

A4 3D AT VAT LUSE 20 i A0 AR P04 R 24T 2 1)
KZfe, DIERHEMBFBALMS TS K, )

B, AR A, G oA S R 3
RETASBESZBLR™, HAET, 3D AT ENE AR5
AR . ACFERN G A H = A FEB IR, 1. kb
PR S R H R Z R (CT) . B3R g
(MRI)FIGEE 75 15 352 AR 4 2 ol 2% B % AL, AR
I A% T 7 = o A TR IS = 4k R AT @A AT A DL
A i A ) SR K ) o 2. A3 (SE BRAE P v
Ve %) A 5 Ab B (R RO A8 R A SR . (AL
3§ D)

IDAEMITE R AL BREE (A EE FRIE: www.
southernstatesimaging.com, www.istockphoto.com, www3.
gehealthcare.com), (438 & 5 4b 32 & F+ 3R iE : www.broad-
leyjames.com)
2.2 3D AEWHTENTTE

FR0 M B )iz B A 04T BN 7 1A W s AR
PIATEN . 5% BRI A WAT B0 L 0 3l Bh A= W4T B
LATIRTTEYATE LR . (ILE 2)

TEZBAL: 014040 W Z VA X AT A5 & RHE
KEFASRES B (OO, XD 5l A XA REERE
ClScif, Xfie, A% NER, FHBO .

WIRAERE: ERY

B VTR R AR R 4 T R O R S S I R R
WH (CSA-W2018-1).
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221 WESAEWITE: WISRAEMITEEARZ G
M SR 4T BN SR R R OR ¥, FH 40 HR 3 7e (1 2 4 58
ARG HAT, w0 A DR T i
Iy e TR AR L R T AR P AR M
o, BRI LV R P R T IR A A 1
Jiike BWTRATENHLZ — M o) T2 e i A T En
B, RAmrr BARRAR A Bk, ed
W TV 2 WG A AR B 2 N . P S 2R
PIATEN & — M. @ Br AT En 7%k, (B AL
V2P WOR T VRS, BT KRR AR
HIUATARAEAE AR o BEAL, W6 5% 98 — BB
oy 5 2B b e B ISUR 34T o 0 EL pl 15T SR 4T BN AL
K3 7 A7 AL BN AR 12 A A BT, B P AERORG 2 (<
10cp) FIRA R, 10 i Rl JEE R RE AN BE A 158 S8 4T EDALAT
ROt Rk, R S5 R A A B AT B ZE I AL
PERE .

222 FRIREMITH: FrEX LWL TA
AW e 7 A B ) ) Rl AU
VAE QIR VAR RO REE - 3:'4 - AR LAESEY Mk -5
Wl B A PR R VE BN A %5
HEMBR AT R, AW 8K 1 SR ) AR
RITTARE F A Z 0 VE R A AT k. i BOR B
N F2 ] 9% = 4 2 SL 41 0 25 4 AN EOK 2 288 1 1 i
R T R . R TS AL B R AR AT
ARV U BB OB . LM B . kA,
BT DR G b P i Y A 23 TR A T B SR B
IR . AL FUBEEE AN AR L 7 A o B i 4R
Yot it 28 48 W] LA P 4% FhoRG B2 (K0 2R 0 5, R
R R AR AR . XA R AR BY I AT
ENEEAR SO A K B #e)i2 (R Rk 3D AT BT AR

HEMAEE SRR, HoemimEE -HEAR
HR P AR e ) — AN [ A ) A B T AR A v e 1
I3 PR IRAR(~100pm)™ s Y /NE I B A% T LURR T R
G oy HR AR, AHRIG N BT U ) v] BE 2 T EA
5"
223 BWOBAEWATHEL: OB AEYITEN R T
WOLE T Wk A& s L], R kot o6 Y R =
FHEM BB . AEYAORNEOR 4 B A ) gk
EORAOE R A . R T DL EpH £
FhAm, A0S ARG AR B T WOk AT
ENEEAR B — M EBIHE R AR, 5 HALEWIT A
AH EE S 17 7 40 i 506 ) 3 ZE 5 e 1 )8, I L
J 5 B A W) AT BN R B % 4T BN H AATHOR, FE 21 Ak 4
REEM S . R, 5HMEAR—F, KR
WA — LR IR . BN IX TR E R B8 1 7 A2 A b 4L
R, B HARmT RN, E R
ST B 7K B s A 40 A7 0 R . R AT &
BN, DUk, BOEAYDFT R A B AT T R
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iz BREM B BT A AR L %I i SU-8, BA
T 4T FH 20 P A 2 AR
224  HIRITCAEWITEN: 204 80 FE/CH], o
A 6 2R HE AR R F Bl — ol ] A o T A R
SEAR G 2 AR 5 O Bh AW AT ED B AR 2R AL, R
RSN B O BER A — 2 — 2 1 E AL,
AT B S5 . en] DL MR T ENE 2K
—MOGUE B E LS, R = 4R R R
MR BN o B8 Rl — 20 Bl 2T A 1 e 2 Rk
HIRES], FRONECF 10T 2% B (Digital Micromirror De-
vice, DMD), & — ™l 8% #B T DLBE 428 i) DA 2 [A] A
S 26 (G 9/ A5 /CAD/STL SCF), AT — K
PERAEAZ, BT A2 AR BG B &5
P FURE B, AT (3] A DY s TR BNl R B SR I 55 22
FAL B AT TR GRS, RERX -
RAL T Im MR, HEAESEWRS,
i 7 HAT M AT H SV v e R N . O AR
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L AR e bRl s T8 B A P 28 1 A2 ) 6 )
(17 I H 3 N RIRB GG G RIE .
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. RIEEA . BERE. 7RE. BV RR
(HAYFAZFEAGHE" . & R G B FR 45 (CaP) IR
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BEPR (PGA). RILIE - LR O R (PLGA) LA LK T
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2. Y M AR IR e BT R A LT T
R LS A ie, O AR . R i
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B AEWAT ENHOE IS I & AR AR o T AR K L
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3 3DAWITENHARIEO R EZWIEH M A
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MR %, KT AR AT DL o 11 i 25 22 03
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P8 R 4 6 R A 4 [ B T B B B g B A
T 2 ) 5 A R R K B e S AR R, Cui BN BT
b R g 28 A W AR B B 4 ) PEGDMA
VAT B 3218 3 ZE R B SRR TR I SR AT
108 3D AW FT BN A AR AE Fit D B RN A R R AR A
TR FT AR
32 FRHHLHEA

3D AT B HE AR T AL HE BN B AR 5 R} 40 38 1) =K )
Wro FE3DATENAY) TR S G0 o 8 oF 1A J HL S # 3
BRERRGEF HPN . FREFNFEFID 1)
WEgE B TR KR . M 3D ITEI SR, H
AL E . TR, O T 7 U A A
B, FERRE T EH RS A AR A,

Vaquette S5 1H 7 — PSR SC B8, GWHEH T4



JE 20 23 F AR 1R FDM S22 (1 [8) ) R E 47 JEE (2 & (]
B)™s (O 1] 4)Park 55 N HIE T —F SUAR R & 44 kL
52 3D AT EN N A BCR &4 S 28 B0 1) 240 g
Fort, 58 SO SE RN R e e N 2828 Ui F R
Ji-Wa-a ZEM™. )5 Costa il id 7£ FDM & [H]
= LU — B3R, #— PRz g RILE
I fb RS A R T 2R A B S R AR I TR T R
Lee 7E I HEAil} bR AT B % 3 36 DA e SCHR 25 FE AN W i
SO RN B T B T B B R T AR R AR TR “ =
BIVR S5 R 1) = S ZEP
3.3 FEEMPL AN HA

Uil 45 A% G ) AR VR 9T R T R = B i R 2
M 558 TR N A F EMAESS . fEXFIEOLT,
T RS S F A RS SR LR, BLEE # 4R I A
T MR b, XEERHN TR
CLSCELI . EARIR FE AR A, X LRl 2R B 1 7K
JE 4T T WFFC . A.Khayat 25 A\ B A DPSCs M1 5% 1)
HUVECs %8 g 7K 158 B 170 55 21) 4 AR BRI A A4 P 40 g ol
T R g gk 7 2H 21 G ) I T BT . Miller 5
NHRIE T —FhB KA & P 33, B n] LB BT I
= b, R BRI R IR A AR 4 R AR )
FHANE. 456 3D BY 4T EpAIBG s il AL, Al AT i
TEHMAERNLE RS, FHHEMIAN—IDT
FEMFAEAL SR . X EmiE AR 7 LA
rh A B 240 e ) AR D R CILIETS)

Bfi J5, Bertassoni 25 N 7E )6 A8 Bk 7K i Jixe 45 44 vp
IR T =4 AW rh P OE 8 W 4%, I IR N
HTE GelMA 4 (1) T BE M fod ™. (UL 1 6) 7E 7 i
P22 F A2 J7 TH Shepherd ™28 NARIE T — A = 4k
Wha ot H R — RO R A KB K, 15
BT FEARRRAEKATRQ-7 LT N IGR
Fig) (pHEMA) 2 283 Dy dh 8 70 . IX SRR R M,
A=A ) SR AR R R T LA 5 A R B 3D AR e
PR . W R4 3 T i 0 2 1 4 2B IR I 8 R0 b 2
[ BT ED 2F B4 M, T8 B B A AR W3 1 1 7 B

(WA
L |
i
Immiman Il-_fl- |
E5 3DEWITEMGIFHMASRE nEMMEL, o
#EE T2 3D AR I B R 2™

E6 (a)fiZRE GelMA 7k 5 B #4118 1 B F H 5 X IR 5 18
HXFHEGEE R Imm)F (b-i) HEEEN (TBE
) (b)) GelMA KB Z I =4 5 T IREE MR AR IR
(¢) RBS500pmiEE (FREH250um) HIHNEHMEE
#] GFP/DAPL/CD31 #x12 4 B £ &£ B &5,

FEE S W O
3.4 &FHA

FEAF BRI, 3D 4T B &5 e 1 5 5 7Y 51
Hil 7R IR R, B A AR . Kim K
il T NB T LEMARY T A, HERZN
200pm f¥] PCL AT HA BVR & AR, J8 I 3D 4T BN 4
AHEFIL L R ) D 1) SF S O T, 7R S AR Y R E
R L R A AT AR -1 I RS R AR E -7
TEARAN LR EE PRIk . RN R B R T )
iy MU AR B AR R BRY) T S48 5 RN vl 5t i 7
4.

FMEAET T, FMEEER T AT AW
TS, Takashi 41 5 2 M 2EY) TR T IRE BB
ARG, EHAERNRERBER LTS
RARF A A AE BT RE. dhAh, i RENE
FAE A MU, b R TA) Jot BT, AU R AE o 1A T
GRS B AR R AR I b R — )5 5 T R UE B R A
WAL, Arial b, 2% EERET
AN T B 77 VA AR 0428 o) 40 B 5 AR TR T J e AR AR
DA Escoe kI, MM RK/NRALE, FRER
TR E M BCA R BB R E R & . ME3DT
EIEE AR, 3D 40 i S A AR RS 1 e A2 mT LLE &
LR, B, IR O AR R T R
SR ONIETP

4 BRERZ

M3DATENE R R EE T T JL TR M
AWk, (BT AEVHTEEOR UL EBRR 2 .
HIR, AW AT = AT TR B
FTETH R A 4 235 T AR 2 ZUE AR 2 0 g~ P g
FEAFAEIR KA ZEE . (B YAT BN 2590 % B



r I Il R 27 2% 75 2020 4F 55 25 3555 3 1Y)

Al PR B I 7 T SR RO H BRI . R
FATE D E AP C 2T TIRZUE, E2
A AR b . BEE TR BV
TFRAPURE 21 WA R, R DRSS Al
FRAW S &, A REAESE I =
IR M FH LT

5% ik

1 Vijayavenkataraman, W.F. Lu, J.Y.H. et al. 3D bio-
printing of skin: a state—of-the—art review on modelling, materi-
als, and processes|J]. Biofabrication 8 (2016)

2 Y.J. Seol, H.W.Kang, S.J.Lee, et al. Bioprinting tech-
nology and its applications, Eur [J]. Cardiothorac. Surg. 46
(2014) : 342-348

3 S. Vijayavenkataraman, A perspective on bioprinting
ethics [J]. Artif.Organs 40 (2016) : 1033-1038

4 ETLBRUG I, AE L 3D T ENEURTE BE T AU
BIWEFE I (1), E BT &, 2014(4) 1 71-72

5 Mandrycky, C, Wang, Z, Kim, K, et al. 3D bioprint-
ing for engineering complex tissues[J]. Biotechnol. Adv. 2016,
34 :422-434

6 S. Vijayavenkataraman, et al. 3D bioprinting of tis-
sues and organs for regenerative medicine|J]. Advanced Drug De-
livery Reviews, 132 (2018) 296-332

7 Shafiee, A, Atala, A. Printing technologies for medi-
cal applications[]J]. Trends Mol. Med. 2016, 22, 254-265

8 B. Duan, L.A. Hockaday, K.H. Kang, et al. 3D bio-
printing of heterogeneous aortic valve conduits with alginate/gela-
tin hydrogels[J]. Biomed. Mater. Res. Part A 101 (A) (2013)
1255-1264

9 R. Chang, J. Nam, W. Sun, Effects of dispensing
pressure and nozzle diameter on cell survival from solid freeform
fabrication - based direct cell writing [J] . Tissue Eng. A 14
(2008) 41-48

10 Zhu, W, Ma, X, Gou, M, Mei, et al. 3D printing of
functional biomaterials for tissue engineering[J] .Curr. Opin. Bio-
technol. 2016, 40, 103-11

11 Jana, S, Lerman, A, Bioprinting a cardiac valve [J].
Biotechnology Advances 2015, 33, 1503-1521

12 P. Soman, P.H. Chung, A.P. Zhang, et al.Digital mi-
crofabrication of user—defifined 3D microstructures in cell-laden
hydrogels [J]. Biotechnol. Bioeng. 110(2013) 3038-3047

13 Chia, H. N, Wu, B. M, Recent advances in 3D print-
ing of biomaterials 9, 4 []]. Biol. Eng. 2015, 9, 4

e 11 s o 2 24 75 2020 4E 55 25 35 55 3 1

14 Mandrycky, C, Wang, Z, Kim, K, et al. 3D bioprint-
ing for engineering complex tissues [J]. Biotechnol. Adv. 2016,
34 :422-434

15  Mota, C, Puppi, D, Chiellini, F, Chiellini, E. Addi-
tive manufacturing techniques for the production of tissue engi-
neering constructs [J] . Tissue Eng. Regen.Med. 2015, 9 : 174~
190

16  Cui, X., Lu, Y. W, Lee, V, et al. Venous endothelial
marker COUP-TFII regulates the distinct pathologic potentials
of adult arter ies and veins|J]. Scientific Rep. 2015, 5, 16 : 193

17 Obregon F, Vaquette C, Ivanovski S, Hutmacher
DW, Bertassoni LE(2015) Three—dimensional bioprinting for re-
generative dentistry and craniofacial tissue engineering [J]. Dent
Res 94 : 1435-152S

18  Derby
and scaffolds [J]. Science 338 : 921-926

19 Murphy SV, Atala A(2014) 3D bioprinting of tissues
and organs [J]. Nat Biotechnol 32 : 773-785

20 Jacobs CA, Lin AY(2017) A new classification of

B(2012) Printing and prototyping of tissues

threedimensional printing technologies: systematic review of
threedimensional printing for patient—specific craniomaxillofa-
cial surgery|[J]. Plast Reconstr Surg 139 : 1211-1220

21 Keriquel, V, F. Guillemot, I. Arnault, et al. In vivo
bioprinting for computer— and robotic—assisted medical interven-
tion: preliminary study in mice[]] . Biofabrication, 2010, 2,
014101

22 G. Gao, A.F. Schilling, K. Hubbell, et al. Improved
properties of bone and cartilage tissue from 3D inkjet-bioprinted
human mesenchymal stem cells by simultaneous deposition and
photocrosslinking in PEG-GelMA [J]. Biotechnol. Lett. 37
(2015) 2349-2355

23 R. Levato, J. Visser, J.A. Planell, et al. Malda, M.A.
Mateos—Timoneda, Biofabrication of tissue constructs by 3D bio-
printing of cell-laden microcarriers|J]. Biofabrication 6(2014)

24 Mannoor MS, Jiang Z, James T, et al. 3D printed bi-
onic ears [J]. Nano Lett. 2013, 13(6) : 2634-2639

25  Markstedt K, Mantas A, Tournier I, et al. 3D bioprint-
ing human chondrocytes with nanocellulose-alginate bioink for
cartilage tissue engineering applications[J]. Biomacromolecules,
2015, 16 : 1489-1496

26 Fedorovich NE, Schuurman W, Wijnberg HM, et al.
Biofabrication of osteochondral tissue equivalents by printing to-
pologically defined, cell-laden hydrogel scaffolds[J]. Tissue Eng
Part C Methods. 2012, 18 : 33-44

27 Cui X, Breitenkamp K, Finn MG, et al. Direct human

cartilage repair using three—dimensional bioprinting technology



[J]. Tissue Eng Part A. 2012, 18 : 1304-1312

28  Park CH, Rios HF, Jin Q, et al. Tissue engineering
bone-ligament complexes using fiber—guiding scaffolds [J]. Bio-
materials, 2012, 33(1) : 137-145

29  Lee CH, Hajibandeh J, Suzuki T, et al. Three—dimen-
sional printed multiphase scaffolds for regeneration of periodonti-
um complex [J]. Tissue Eng Part A. 2014

30  Vaquette C, Fan W, Xiao Y, et al. A biphasic scaf-
fold design combined with cell sheet technology for simultaneous
regeneration of alveolar bone/periodontal ligament complex|[]].
Biomaterials, 2012, 33 : 5560-73

31  Costa PF, Vaquette C, Fan W, et al. Advanced tissue
engineering scaffold design for regeneration of the periodontal
complex hierarchical structure[J]. Clin Periodontol, 2014, 41 :
283-94

32 Aksel H, Ozturk S, Serper A, et al. VEGF/BMP-2
loaded three—dimensional model for enhanced angiogenic and
odontogenic potential of dental pulp stem cells [J]. Int. Endod.
2017

33 Miller J S, Stevens KR, Yang MT, et al. Rapid cast-
ing of patterned vascular networks for perfusable engineered
three—=dimensional tissues|J]. Nat Mater, 2012, 11 : 768-74

34  Bertassoni LE, Cecconi M, Manoharan V, et al.
2014. Hydrogel bioprinted microchannel networks for vascular-
ization of tissue engineering [J]. Lab Chip 2014, 7, 07 ; 14(13)

35  Shepherd JNH, Parker ST, Shepherd RF, et al. 3D
microperiodic hydrogel scaffolds for robust neuronal cultures [J].
Adv Funct Mater, 2011, 21 : 47-54

36  Kim K, Lee CH, Kim BK, et al. Anatomically shaped
tooth and periodontal regeneration by cell homing [J]. J Dent
Res, 2010, 89 (8) : 842-847

37  Nakao K, Morita R, Saji Y,The development of a bio-
engineered organ germ method[J]. Nature Methods. 2007, 4 :
227-30

38 lkeda E, Morita R, Nakao K, et al. Fully functional

bioengineered tooth replacement as an organ replacement therapy
[J]. Proc. Natl. Acad. Seci. U.S.A. 2009, 8, 11 :106(32)

39  Oshima M, Mizuno M, Imamura A, et al. Functional
tooth regeneration using a bioengineered tooth unit as a mature
organ replacement regenerative therapy[J]. PLoS ONE. 2011, 6
(7) : 21531

40  Oshima M, Tsuji T, et al. Functional tooth regenera-
tive therapy: tooth tissue regeneration and whole—tooth replace-
ment|J]. Odontology. 2014, 102 : 123-36

41 Ono M, Oshima M, Ogawa M, et al. Practical whole—
tooth restoration utilizing autologous bioengineered tooth germ
transplantation in a postnatal canine model [J]. Sci Rep. 2017,7 :
44522

42 Zhang W, Vazquez B, Oreadi D, et al. Decellularized
tooth bud scaffolds for tooth regeneration [J|. Dent Res. 2017,
96 : 516-23

43 Monteiro N, Smith EE, Angstadt S, et al. Dental cell
sheet biomimetic tooth bud model[J]. Biomaterials. 2016, 106 :
167-79



FF [ gl Pl 2 24 36 2020 4F 55 25 555 3 1Y

FP ] i Ao 2 24 75 2020 5255 25 55 3 1)

HFRUHMR T EEFXMERERIRKREH

0 A6 B R

(# Z] BEEESOARIRRE, AMIKH WA A PTScE, DR B R0 E S DR RE TR
FIIRE; TSR DRt — B AR T MR, AERBCTILBOR IR T, SR XA IR T IR TRAT 7 i

W, HAETH H AR DAL BHR B TR A B REARNMAE. it B,

e AN HE A 5 A LT S K B

MR AR — 8, DI EE RIEENER, BAMERIT (Digital smile design, DSD) Xt B itk Bz
A e ASSCHR DSD BT ERIAR 9% P 28 M HLAE 36 27 DRI v i B AR — 2503 .
[X#£1A] Digital smile design; HFALMERIT; FHE; T ELFBE

hESES . R783.4 THEHARIRAD: A

A RBFACERIE WK R, Bty
243t (Digital smile design, DSD). 3D ##i. 3D
TR L AR BORB D HE N A B . 1
B A B BOR G ) 7 N 4 3 = e
AR, BWOE T RS AE . IR PR R A
Dl PR BE A TAEFIBE 8. BR B i@ ok 1 E ).
T A S B v A 3K 40 Powerpoint. Key-
note B HAth LMl BT B EAT 56 S M AL
e H Al BT VR I 26 22 Bt T B A SC# A DSD
BB S bR e . HREAF LA . DSD Bt it
FE 56 27 X MR A B BT K DSD BT A Jay BR 1 55 07
T — 4RIk .

1 HFEHERIT (DSD) SR AR

DSD it 42 — M 4 36w vk T B A
# Wl Keynote Photoshop B H At % i #0415 it
B, 0 B8 A B AT P HE A A0 P R R HEAT
RV, X SR E BIR YT IS SR AT T
PRI B, SRS BRI B A B RCRY, K
H b # B B AR QU AR — M2 97y T iR, JF 42
Ph— AN BB IL I e 28 85 2, eAh, e LA L
B8 1 B A BA T) DL R B Uil R TR
e,

DSD B & & R 2 H B Ak % 3 Dr. Christian
Coachman #& i, & B v+ AR 448 26 27 B & kAT ]
AL 5 S A Bevte HL I BHR DL Tl 56 52 b ik
{1 DU 5T S SRR 50 R 3 N S ) L T A

XEHS: 1007-3957(2020)03-146-3

bt 5 75 B TH B A T 3R AT 35 2 23 A 9 A2 1 DSD R U
wit, S AR, AEHEBIAEHL L
S B2 Ik i A (wax —up), 3 3 B R AR SE A
(mock—up) R BN DN, RASLHAORERFERE
AL,

b6 & DSD H AWM AW &, AEHER KL%
DSD Wit 1E TR 3 i &5 AR TE B 25 5 1t iR 22
SO e ZAB R . AR 5 T AL B g
Ll {E(CAD/ICAM) R G AW K, AT T &R
2D-DSD FE A J5 BR 14, 18 21 58 A vk 1) = 4 T 4L
M T E5 R, B4 CAD/CAM 5 DSD B4 B
F, SZEl T =4E23 A N DSD #it, Mt 3D-DSD
AFE| T KE. X% Nk R H FaceScan [
A1 (3-DShape, 8 [5) 35U RS A £ HE, ¥
REE B FANB A AT LS, 58 B = 4E 4L
FACEE R, M CAM & & I E i & B E
(NS

2  DSDi&E RIS 2
WEER, — BB W i S LA R

7 28 51 NI PRS2 BRI 78 o A2 2 F ik 1
o L HE, ) L A 4 o3 e N RS T ER A E A R

fE#F AL : 256600 LU AR A4V M T I B 2 B (B 2
) ILRBEWE T WG m s E R AT O (D2, A
LR, MR,

MRS MEE



fiE, MRz WIRL Sy, BGEVEIE, $REE TR AT IR
WM. H A5 H 1 DSD 3 KB o
Ue VT B R = e v AR, R TR 4 =
25 DSD T HC A ARE 5 20 ) AT ) 3k
2.1 4 DSD ikt

T T W L 4k DSD % i 8  A Keynote-
Powerpoint. Photoshop. Aesthetic Digital Smile De-
signs DSD App (4D %, H Keynotes Pho-
toshop A B 72 . AEF @I, F
WA F R 2R e A, X I LR L 4E DSD %
THRAE AT IR, SR, SGa it mREA
Photoshop 1 Keynote P4 K 1 8 #F. Photoshop 11
Keynote B A3t 4T DSD & tH A AE T2 Al 07 JLF
EERHISRES A, Hoo M Bl th X 75 5 S o
bR AT S 2R R 1 A B e Ok e B
HRANEHAIT 28 & B, AR TR 185
U . PR Y T R R AR T eV B = 4R
i, JFHZHBA LT DSD &, Dk
P S B e SRR S A A B, T RETE A
AT Th e Bt 4h, 55 Photoshop A #H EE
Keynote B T6 VA& SR AR J 24 D6 2 THT (04 240 figh 51
RFAE™
2.2 =4EDSD ik Btk

B84 DSD B it i i 5, AT BAR 4t 1
T YE DSD Bt R R REAE T 4EF I N BEAT B
TAER R e B =4 Bt mABEREINCRZ
B, WA T EALEOR K H 2R, =4E DSD
HRMNIE A EEkR, =4t mil, R
Z AR T EARHIAE B AF B E T DSD B
FRE . BTN EON T2 K =4k DSD it B
& 3 Shape Smile Design. CerecSW4.2. DSDApp
(=4l %5 . FIXT T Photoshop fil Keynote 55 — 4
BT S, = 4SRRI
SR U

CerecSW4.2 & CAD/CAM & IR/, AI#E47 3D
XN, TR 2 RR A T A = e i T, DAA%
B it EAR R T A 46, IR R b oG
FIPEAE", 3 Shape Smile Design #2 i@ i 3 Shape 1
CHIE FHEANAATHIRLET , AZ B AW A 2D 5 3D 3%
BAHVEHS, AT HEAT BORS e 1) = 4tk v it it
JE A R B AL BB S 4R, 2l 3D R
58 2% = A .

AUAEH, ot 4RSS S AR T AR
P, SR RO BT SR N R et i RE
TERNZ W 697 T RIFTALAL LA K& S B TR N
SRV A TR, DT8GR 7 45 SR W] A
SR, IFASZ A BLA 1K) DSD BT 8RR # AT A 42
Mot “4LA7 R¥ESH, BRHEBERCR,
11 1 T 2 2% AL s PR S o 75 222 B 5 3 1Y) — ¢
= AR BT

3 DSDi&it7E O fhiE s eI Mz A

s PR IR R R R 28 I L PR TR B
T 3 2% X 1) AR — B DSR2 D1 sl i 4k i, 2K
FACKT AR B BISK, 35 % DR HE AT S 7 T8
[ RTI Gi BV g o f TR SN 6 o S SR 2 TN
B b FAE AR B R 18 B 2 T T b
FEX PR, ASEEl “UMEE AT
(1) b A 0
3.1 FE&DOMHE F ) DSD Wit

DSD i ] LU 3o X 5 3 T 3R A A5 45 4 e 8 U
FURTEASATE it P sesl R
ATIZ W VRl 515 B SREG R 30 A i R U
IF B AR BB A T v R B B AR 1) 18 AR A
B FREEXMMERT, EHEaEEAL,
WA AN R AR A, d# i DSD ¥ vk 3R A5 i A
HE Ry — 4 o7 B A B T 4 A ) L 2 A 2 2 K
Fasglio, #E— 454 CAD/CAM™., H7 Ak BN )
B gy b B — DRI R %, SEILR AR
BE HIR.
3.2 SEAIX R DSD it I AR AL
32,1 RATVRMh: FRS FhORE AR AT VR AL 2 12
YRR BB K, FEAR. RIERE
B IERCRE . &8 & O — A A, CLHERR 40
ARORE . Dl AW R K DB R CT A A, B
Fffy A5 b R X B S ) 4 ) T A B R T R
ﬁ[ZZ} R
322 HFHEERIRE: E¥XMESER
EHBEEAMRE, WFUHESES. KA Ho.
Eefpl. gite, FuRmiE. BE. gieass, HE
SE %A TH 1) DSD % vF 1 S R BUR & 1 B S
B, W% ORESZERENEDE, Ml
BE WA, EEEERRITARMEE .



FF [ IRl Rl 2 24 6 2020 4F 55 25 555 3 1Y

%, NSRBI REE. 20RFER AL
) =k g R R, 1 Bk I A AR 2 A ek
B LRGBS %); 2. BRBUINIRES TR %
BHIHEERE Frs 3. FREETA RS BT R
RS R AHOP. d 5 O BRIy, b
A CAHER R B F D R R ke, DL R
AMERFAER, T G L RCR AL T3 R, W
R X R A8 AR R T =

323  DSDEZErHr 5#it (Ll keynote NI
BRI e NS, DURE AL R 4 ) 46
ZEFENKVH: REREER. L7, TEE
THIHBARFAE, I H TR 2P, 3BT LR BE W S 4y
MR IR AR, (i HH T
B UK AR I o v AT WU &, AR 48 AH 5< <0 28 L ] 1)
EFESH, WK RANEE: SHIHNS%
LM REFSZH, W 6R 2% &
NIE . BT T T LA SR A R A SR
PR B TR 8 B W R A B 5
WG, FRRALDSD &It EAE, #3547
P AMELF AR G S A B E AR HIE .

4 DSDEItHERESRE

DSD it il MK g s B E S 58, 3%
= FRVAIE, Dy PR/ Is Ve E AR A T A A 5
EAELE—E M RBRYE . 2D-DSD 3 225 Hr Th g 4%
AT, BT 2 R A S ORI, AR T ) K
PERARZR &, DSD BT Il h 5 A5 IR KFE I
E e 5 D R 15 TSR 0 AR N R R B 5 Tf 3D -
DSD B TF AR AW B, HA5 )54 —4Eikit
X, RS ERAEERMEIE. NIs B LRI
REH, EFSHFHEREAR. Hrth DHE
R BAEDEE R R ZEAH 45 & N H . PRtk DSD 72
i PR b BRI HET B2 3% Je AT 75 — g B[R], o] R 35 2
F2D-DSD K 3D-DSD £ K, SEHLBEAG . BHARE
B0 2 2B S A RAB A3 — P R .

S 3k
L, R, TR 3T L

ME & (], A B SE A RS BE 46 &L 2018, 11(7):403-406. DOI:
10.19538/j.kq.2018.07.004

FP ] i Ao 2 24 75 2020 5255 25 55 3 1)

2 Vassantha Kumar M, Ahila S.C, Suganya Devi S. The
science of anterior teeth selection for a completely edentulous pa-
tient: a literature review. J. Indian Prosthodont. Soc. 2011, 11(1):
7-13

3 Charavet C, Bernard JC, Gaillard C, Le Gall M. Bene-
fits of Digital Smile Design(DSD)in the conception of a complex
orthodontic treatment plan: A case report—proof of concept. Int
Orthod. 2019, 17(3): 573-579. doi: 10.1016 / j. or-
tho.2019.06.019Sep, 17(3): 573-579

4 Coachman C, Calamita M. Digital smile design: A
tool for treatment planning and communication in esthetic den-
tistry[J]. Quintessence Dent Technol, 2012, 35 : 103-111

5 EEP, RCRHE, B R B R T
T RAE TR WL (I). 4R BT A 5 2 0, 2018, 28
(06): 360-363

6 Beuer F, Schweiger J, Edelhoff D. Digital dentistry:
an overview of recent developme nts for CAD/CAM generated res-
torations|J]. Br Dent J, 2008, 204(9): 505-511

7 Xmkn, WA, B, L BRES SNt
FERT A R 2B A R[], AESR0UR 22 22 4 (B2 54 02014, 46
(1): 90-94

8 Helvey G.A. How to increase patient acceptance for
cosmetic dentistry: cosmetic imaging with Adobe Photoshop Ele-
ments 4.0. Dent. Today. 2007, 26(2): 148-153

9 Helvey G. A. Computer—generated smile analysis:
part 1. Dent. Today. 2007, 26(7): 148-152

10 Helvey G. A. Computer—generated smile analysis:
part 2. Dent. Today. 2007, 26(8): 108-113

11 McLaren E.A., Culp L. Smile analysis: the photoshop
smile design technique part 1. J. Cosmet. Dent. 2013, 1(29): 98—
108

12 Zaccaria M., Squadrito N. Photographic—assisted
prosthetic design technique for the anterior teeth. Int. J. Esthet.
Dent. 2015, 10(1): 48-67

13 @B HeP RSB (DSD) 72 A 24 B W T
S b il R R B 20 HT[D]. 75 AR OK 272, 2019

14 Sancho—Puchades M, Fehmer V, Hammerle C, Sailer
I. Advanced smile diangostics using CAD/CAM mock—ups. Int J
Esthet Dent. 2015, 10(3) : 374-391

15 Omar D, Duarte C. The application of parameters for
comprehensive smile esthetics by digital smile design programs:
A review of literature. Saudi Dent J. 2018, 30(1): 7-12

16 ZEURHE . SR KB LA S mE S AR ). [F bR 1
JEs 2 2 2% 3, 2019, 46(06): 621-630

17 Tahmaseb A, Wismeijer D, Coucke W, et al. Comput-

er technology applications in surgical implant dentistry: a system-



atic review[J]. Int J Oral Maxillofac Implants, 2014, 29(Suppl):
25-42

18  Jacotti M, Barausse C, Felice P. Posterior atrophic
mandible rehabilitation with onlay allograft created with CAD—
CAM procedure: a case report[]J]. Implant Dent, 2014, 23(1): 22~
28

19 Yuzbasioglu E, Kurt H, Turunc R, et al. Comparison
of digital and conventional impression techniques: evaluation of
patients’ perception, treatment comfort, effectiveness and clini-
cal outcomes[J]. BMC Oral Health, 2014, 14: 10

20 Joda T, Bragger U. Patient—centered outcomes com—
paring digital and conventional implant impression procedures: a
randomized crossover trial[J]. Clin Oral Implants Res, 2016, 27
(12): 185-¢189

21  Sumida T, Otawa N, Kamata YU, et al. Custom—
made titanium devices as membranes for bone augmen~— tation in
implant treatment: clinical application and the comparison with
conventional titanium mesh[J]. J Craniomaxillofac Surg, 2015, 43
(10): 2183-2188

22 EEA. DEMEE T RN K TS P E
[J]. HF E AR 8 5%, 2019, 29(21): 100

23 HEL, ®ig, B . DSD 1R R KB E R
FA. (L PE BE R R 27244, 2017, 48(06): 624-626

24 X, AR B R G RTF R IR IR AN 5
W R R VIR, R DS EE 24, 2007, 48(2): 90-93

25 A BNSRRAE T R R E T R
I HRF RGBS, 2010, 18(11): 610-612

9
Y
9
s

26 JaradFD, RussellMD, MossBW. The use of digital im-
aging for colour matching and communication in restorative den-
tistry[J]. Br Dent J, 2005, 199(1): 43-52

27 ] Conserv Dent. 2018 Jul-Aug; 21(4): 455-458

28  Lin WS, Zandinejad A, Metz MJ, Harris BT, Morton
D. Predictable restorative work flow for computer—aided design/
computer—aided manufacture—fabricated ceramic veneers utiliz-
ing a virtual smile design principle. Oper Dent. 2015, 40 : 357-
63

29  Lombardi RE. The principles of visual perception
and their clinical application to denture esthetics. J Prosthet
Dent. 1973, 29 : 358-82

30 Bukhary SM, Gill DS, Tredwin CJ, Moles DR. The in-
fluence of varying maxillary lateral incisor dimensions on per-

ceived smile aesthetics. Br Dent J. 2007, 203 : 687-93

RS SR RN IR SRR SR SUR SUR SR SR

(PEOEMEZREMERES

CRE DM S E) 1995 F4EFRERARZ RS 7, FIEXE NG —FIS (CN10-1535/R), [E FrbsiES
ISSN1007-3957. AZERERAFRATHHEMBERNESTY, HER TARBEZRSEE, PEOBEEREES, T
A ERE RN O AR, 19964E4 AT (T, EEN. AAATFRAT. HRERIERGOEESER. ML EEH,

A, IR R AR RS E 1R SRR .

MERSZER: SRAR i ] Office BCPF e NRAE N Word SCRS, HT LT HBARA “ AR 4577 .
ERA VT FEARE S AR RATIL I L 52 IRRERIT, S, 220, KRB AR
FAE b AR AL BRRSCF BN, AEWSOR — F8 9 2 A 3 R R MR Bl R mI gk, 5 EIOR AT . G 4 B0 SR AR A

AL, A (] 2 A P i 55 200K B 75 1A
WeRa{EH6: cdicchina@163.com
XA 028-85108677
& H: 028-85555787
BOR A R



FF [ s Rt 27 24 6 2020 4 55 25 555 3 1Y FP ] i Ao 2 24 75 2020 5255 25 55 3 1)

(HEORMEFREIRBRA

1 Hp ] P 2% 4% & (China Joumal of Oral Implantology ) 1996 A= 61 F1], & 2 [E H i v — ) D B P 2= T 2= R AW . A
TIAZET]L AEE AN ATERAT - B L BT FT M R TT M R AR i % ZR IR SCIRERIR S84 H o 1 B2 1 R = 1R 2 i
T 50 i PRS2 P RF 5 S 0Bk IR P 45 7 TT (190 98 S S0 S U PR L 22 0 R AR S 3 S5 i PR AR 5 A S e ) 0 s oo 2 (1037 13 e
B AT AR
2 ERRERANEE S
SRR S AR S0, - 16 TT T AS R AR AT BN bp s A5 5 i — A%, BEOR PR IE L 5 TAEIN . 80— IR ) 7E 4000 7= LA
LR AN EGERTL 50007 o B SCEARAAEE AL AAE P INTR A 5o A AT 0 DR o 2 RRHIT Jl SR B8 U R 1) 887 el A 3 B A 47
o A TP
W ERAG W IR TR SR TR L E IR B SO ROIZA A AR R AR AL b SO AN SC R L 1E S B
SR, VLR SO AR B AR B A A G BER
2.1 A H BOZR B R T, RS SR A OO SR AL 2 B
22 fEF-WXEAAEHEZ . BAAMEENAZRE R SCHAR N A K QA B BB 2 ; SCIR B R TF R 4n TR 5 BE X 4
P AR B B0 AT R AB 3 5 REAE 2 R PO E ST B AT 5 0 3 o WPIZ 00 DTk B A N 7T 5 7 B E B0 i th . SRR 2
GeMEERE. GREZRHSINT .
2.3 AR AL IR AR AR I AR L, DA K B P P S T A4 M B T o o2 ) A0 AR A iz, DO ) 42
2.4 HHEL POCH RSB 200 7 AR EH B AIOT AL H KON AR S A0, B E TR S R . O ERA 16 9T 4
YRATEN, T3 NIRRT . A 25 Th SO 2 — 3
2.5 REE  BFRE SCE ARG 3~8 Ao i 42 RS AR AT 70 BIAN AL 5 1 A5 08 3 2 1A DU T AU 3R S o [ PR A R
Bt 2% 25 155 AR 70 P i 14 € 128 2 32 R Tm] R 2 R ) B UACE alVEae N o 8 T AR 47 SC 3 0GB aR] o SOG]9S Keey
words —£{,
26 IENIRNEHEERGERBBGERE . CERZRGY . BRIy B EE 4% B Zhnl—1, 5 s d—-1.1,
FEGhRE——111, B GR - 1111, BTSRRI BE, A8 EFSEE 785, 58— HME g 8s 7
EATE RS Al P SEE — T EH S R AN E.
2.7 B ARSI _E AR G AT T AR AU H S TARAR I Se B s sk AN, BEEAT 5 T B0, DR B AR NI 5730 -
2.8 ZHEICHRARIESCE B IR T 4 5 A6 BTG S ER . AN SRR IR SCHR T 20 I NI Bk 5 e 2 Bt
BB AR R R GRE A R R BERL . VE3E RO T 51 B el R A0 58 B 157, ) S B CARSE B BB SR TN .
B L5 1253 A5 4 RRAS B — RRER AN, H R« B RSCRLASE S HRRCEE « TR
1 Aoki H. Medical Application of Hydroxapatite. Tokyo: Ishiyaku Euro Ameria, Inc, 1994:1~12
I35 8GR & . T, AR, B (5): T
2 Akao M, Miura N, Aoki H. Artificial tooth root and bone based on synthetic hydroxyapatite. Jpn Chen Indus, 1984, 37:243
ZELAFTINHAIIAEH WS, JGMEP 0 et al (B30 BENETRER,GEEH . I 0TI 4 $% Index Medicus
W5, AINGHS R
29 Fah IR CRT AR ) (1987 4 EHEAO Juif .
2,10 SRR R T B B o B 42 [ 55 e 1984 4F 2 1 27 H I A IO CSG TAEJRIE 48— SATVE 8 T B B L 1) i 2 D FAAT
2,11 JURE A SC o WY RO R RS AN IR A0 BT S e A0 BT, T S b sl A 20 B 52 e, IR 00 ot L B e i e ) RIS i
FM O o TR SIIE I 23 Bt o R N RS A AR R I TBOR A% H . W8P 7 S i WA 2 L S 1815 R R 77z
RN AE—H BN, DL RS .
3 ATIREISEIR S, BT 20288 =, IR g . TR & RS A S . R E T AR S SRR AU ERAL , TR [H
PEB B B BT s 8 IR TR R A R G463 B S 8 R 45 5% 4 I RN R B AL, BOig 20 WL, R T HERORIRS o 5 5 7 B
EIRRAFNER T 528 . AR DA IS S BIAE R T 0, % W A BLAO d R 2 2 2 5 ONVE R A
D, — IR AT A T 4 B
4 IREERESRRARA B SR T oA LA N RS SRR NR I B R
5 ORFIERFATIGIEA, Hullk 610041 PU)1AE BAR TN R 24 75 45 10 B 1708 , (o ] 1 Jf e 27 2% 26 e 4 46 0



