HMREZ PEEATERSR @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

LaAEERFZFET All-on-Four F1E _EaMEME N NIFE DR

KW BRTE Y B R

https://doi.org/10.12307/2023.035 ] .
&;’;g a: °':221 — 5/ BRI : = 44 ks Allon-Four fo 3L L GTLAHH % £ T FLAR T2 A b £ 5
RFIBH: 2022-01-28 NSOV TR S
Z : -03- REBA BT DRE ik, Kb, o
1Z0883: 2022-03-15 PRI RT 3K R A A mﬁi_f@ﬂ #ﬁ.r '
E4BH: 2022-04-22 Py (1) IR T b By
[ (2) %2 M5
PEDXS: E%F ﬁgi@ 3 /@ll%#zi%m;
52 APANR B 694 T R CT 4 (4) LAk,
R459.9; R319; R782.12 gggggg;:f ff " (DICOf\/I X)) % ﬁﬁé%ﬁ
SiRe. 4 EARALR LEORIT H;
XERmS: 2.0 mm 4 AR (6 2R3
2095-4344(2023)07-00985-07 ¥. % 3t Allon-Four v & 1 477
SCERFRRES: A AL AP A AL T 5
SCREFENX :

ZHBRITOM: AP FE W AR EUE SRR S5k, 1207 R K0T O GOE S KR B BON A PR T s AL fE, B
A S BT R KOS, A BB RS A ST T RS TS BB TS AR AR, SRAG A% 02 B SR A -
EOEEMESE: TFHEEWRERATNIIEE Tk, e b MR SR S B A, 7T 5 O e AT s R 4Ed,
HAR&NGEE, JF BEA e, BEAREBUN, eI RIRT 5.

HE

BR: B EBECRNEEHEEERMBE I, All-on-Fourfl 3 FaUFE{E— & &M N SR ZOR, H A A FB R %
PERAZI R TT S A 35 SR TR B2 AT

BEYy: K =4 IR 757k HALAll-on-Four fL SR L SRS 7 SAEAN R BTN R0 A0 22 5%, SRIHE B AT 5

FE s I BRI R R AT SR T R CT ST 3N F] B BRI (1.0, 1.5, 2.0 mim) K 270N [RIHA BT (i
JE o R ) R SRR, BERRIY 9355 i hAll-on-Four M3 L RAME 2R 77 58, JEiH122H 0 . 0PN R 27 [X &t in200 N B g, i
SRR AR BB Jvon Mises i {E MR SCAR T 4

HERELER: OWMFME T 5 T S R 5T H B iR S P A TR SRS A, KSR T e R A AE S ARt v, OAH IR TR B3 2 F
TEit fEAll-on-Fourid /& JL L EURE, FIEAR. BZBEvon Mises[ 71 Fe Ak S 4 AL I B TE B H SR L mmif B0k, A B T 52 4
In, FHEAR. BB von Misesi B B Ak SO AT il ;. ORI FIFHE T SR, (% AR BUE EAME . S5 H von Mises Sz ME 4K 52
PASTG IR T B Ra TR ;. @MIRE R AF T, B BRI RME AR J 5 Frvon MisesS JJ4E K Bk 3 AL TE #:35 /) T-All-on-Four
(P<0.05); @SHEN], FFUE JFEEMA B E 5 I INA FI T ML BB BN B th ANER S ARAST, B D02 M, 3 i
FE 75 S BeAll-on-Four A 1) TRt [ 2 12 & e 1 15

XA All-on-Four; R EIAMEL; =#EAIITHH EAUEA AL &0 MEMEER

Biomechanical analysis of All-on-Four and pterygomaxillary implants under different maxillary bone
conditions

Zhu Lin**3, Gu Weiping"“??, Wang Can’, Chen Gang">?

'Department of General Dentistry, The Affiliated Stomatological Hospital of Nanjing Medical University, Nanjing 210029, Jiangsu Province, China; “Jiangsu
Province Key Laboratory of Oral Diseases, Nanjing 210029, Jiangsu Province, China; *Jiangsu Province Engineering Research Center of Stomatological
Translational Medicine, Nanjing 210029, Jiangsu Province, China; “Hefei Stomatological Hospital, Hefei 230000, Anhui Province, China

Zhu Lin, Master candidate, Department of General Dentistry, The Affiliated Stomatological Hospital of Nanjing Medical University, Nanjing 210029, Jiangsu
Province, China; Jiangsu Province Key Laboratory of Oral Diseases, Nanjing 210029, Jiangsu Province, China; Jiangsu Province Engineering Research Center of
Stomatological Translational Medicine, Nanjing 210029, Jiangsu Province, China

Corresponding author: Gu Weiping, Chief physician, Master’s supervisor, Department of General Dentistry, The Affiliated Stomatological Hospital of Nanjing
Medical University, Nanjing 210029, Jiangsu Province, China; Jiangsu Province Key Laboratory of Oral Diseases, Nanjing 210029, Jiangsu Province, China; Jiangsu
Province Engineering Research Center of Stomatological Translational Medicine, Nanjing 210029, Jiangsu Province, China

'R EAKRFWEDEERSGSDAA, IR AGT T 210029; PITHE UBEREBMARLELERE, IHRAHT T 210029; ITHE O Rl
EFIAMTES, IHREHTT  210029; ‘At o FER, 28440 ® 230000

B—EH: Ak, K, 1997 F4, THERETA, Uk, AREAKRZARME, TEREOEGLHL.

BREE: BMLF, IAAEF, MEATH, AREARERETBEERESSHA, THAEHRT 210029; ILHE 0 EERBARELLTLT,
IHA BT 210029; JTHE RIS LE F IR TS, LR EHT T 210029

https://orcid.org/ 0000-0001-5456-407X( 43k )

HEBH: 1HasmAFAEE A RBAE (2018-87), WA fiwA: BLTF; &7 LAEAMLIEETILA (YKK20246),
ME fTA: BRI

SIAARIC: kik, BT, T, MK . EAREFREMET All-on-Four =3 _EARATHLEY A 4 7) F o047 [J]. T B AR TAHR,
2023, 27(7):985-991.

Chinese Journal of Tissue Engineering Research | Vol 27 | No.7 | March 2023 | 985



@7z PEEATEHS WREZ
www.CITER.com Chinese Journal of Tissue Engineering Research

Abstract

BACKGROUND: Implant fixation has become a more satisfactory repair method for patients. All-on-Four and pterygomaxillary implants can meet the implant
requirements under certain conditions. At present, there is no biomechanical comparative analysis of the two schemes under different bone quality conditions.
OBJECTIVE: To explore the appropriate implant scheme, three-dimensional finite element analysis was used to compare the stress distribution of All-on-Four
and pterygomaxillary implant under different bone conditions.

METHODS: The cone beam CT data of an edentulous patient with severe maxillary bone deficiency were selected, in order to set up physical models with
three kinds of cortical bone thickness (1.0, 1.5, 2.0 mm) and two cancellous bone densities (high density, low density). For each model, All-on-Four and
pterygomaxillary implant schemes were designed respectively. A total of 12 models were established and 200 N vertical static forces were applied to the
bilateral posterior teeth to calculate the von Mises stress values of implants and cortical bone, together with the deformation of titanium framework.
RESULTS AND CONCLUSION: (1) The von Mises stress values of implants and cortical bone were at the most distal site and the deformation of titanium
framework was at the distal end of the stent in All-on-Four and pterygomaxillary implant designs. (2) Under the same cancellous bone density, the von Mises
stress values of implants and cortical bone and the deformation of titanium framework were the highest in 1 mm cortical bone, and decreased with the
increase of cortical bone thickness in All-on-Four and pterygomaxillary implant designs. (3) Under the same implant design, the von Mises stress values of
implant, cortical bone and the deformation of titanium framework were larger in low-density cancellous bone than those of high-density cancellous bone. (4)
Under the condition of the same bone, the von Mises stress values of implant, cortical bone and titanium framework deformation in pterygomaxillary implant
group were lower than those in All-on-Four group (P < 0.05). (5) The results showed that the increase of cortical bone thickness and cancellous bone density

could reduce the stress concentration of implants and cortical bone and the deformation of titanium framework. From the perspective of biomechanics, the
pterygomaxillary implant was more favorable for long-term prognosis than All-on-Four.
Key words: All-on-Four; pterygomaxillary implant; three-dimensional finite element analysis; maxillary edentulous jaw; implant fixed restoration
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1 #RIFNF53E Materials and methods
1.1 &9t =4 WRonatr, e EGEHT AR .
1.2 BFREAMLE SEERT 2020 4F 6 H & 2021 4 11 A1ER
ERER e
1.3 M EFLGIEESEA LT SRS MR CT
H¥E (DICOM A% 3K ), HETE IR CT 0l i g 5d B R K 2 B & 1
s R Rttt EdE IR AR A A G A AR B R
BB R CT L, i ENL, Mimics 20.0,
Geomagic Studio 2012, Solidworks 2014, Abaqus 2020,
1.4 S¥Fik
141 JF4A FAUEB R SRR U HEE R CT HdE DA
DICOM #% 5 A Mimics 20.0 1, 73 R4 B AR
5 = 845, I AE Geomagic Studio 2012 H1 % kil = E 45 AL
A AL f5 FU A Bk NURBS [T, 2 37 JR 4 b 8RR o i AR
HRSLARBAL, FEIE S B TR A7 1GES 4% 3.
1.4.2 AR E R RN i % A R s
JR 46 b A 5T SRS Y E Geomagic Studio 2012 B A H]
IR rgE 5 7 3K1% 1.0, 1.5, 2.0 mm K]E R, FEF A Solidi-
works 2014 B AT AN [A) JE B B 5 5 06 B ot i B (g B0 )
He. HRAEERE 3N Geomagic Studio 2012 #i {1 Hidk
1760 CLH R L& Y S 2 B, 343 )R 4308 1.0, 1.5,
2.0 mm [ EARS FEE . SR WANG 25 0 YALQIN 2% Y
W55, 0 SR R s ML (1 370, 231 MPa) 3R15
2 FOANERA U B RE (s K)o
143 FifEfk. B MR @S fE Solidiworks 2014
% A% vh 2= B8 NobelReplace Conical Connection % 4t 4.3 mmx
10 mm. 4.3 mmx13 mm. 4.3 mmx16 mm [JFHE 4R A 1.5 mm
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2R (R B G A 4.5 mm R R ) 30° AL A 5,
TSP AR S I B AR, I A A e i R 2 b R S A TR
PEAbHE . S7 A0 B R 5E FE BN 8 mm, JUE 5 EAE TE SR
Fr—3. All-on-Four 2016 & [ Pk B 22 00U 25 — BS 2F (i) 32
2R R K A 10 mm), 3 AR R 2E s T K A A LA A
RS (URE SR K 0 mm).

1.4.4  SEIGVIT RARBYASEED  SREG 414 All-on-Four(A) F13# I
FRFP R (V) BIFRRAE T S, BANTEA 1.0, 1.5, 20 mm 3
o Rz o SRR e 2 R AA R AR, JRh 12 AR, PR
PR FEE AT RN IR 1. K54S\ Abaqus
2020 BAEH, JEI A RIS R L S RS T X, S
AT 12 NSRS AR, DL 1.

®1 | EESEGREN

Table 1 | Features of the implant and abutment

T H PRI FAE T 1 A e SaEE
All-on-Four {7 4 e 43mmx10mm  EHEEG
HEOREEF IR 300t 43mmx13mm  30° RS
WA P MEH 43 mmx10mm  EEE
FouiEF  EHE 43 mmx10mm  EEE
o 38 iz g 350, 43 mmx16 mm 30° RS

I iR 157

Elid: AH All-on-Four i 7 58, B NHE LaiFE 7 &

B 1 | RNEMES RN =4GR TSR ER

Figure 1 | Three-dimensional finite element solid model using different
implant designs

145 PR RIS KM R EYE R E £ Abaqus B AT
H AL Rk R o3, A SRR DY A B s, T ah ALt gt
P9 9% B X33 X A% K /DN o e Ak R HL T L 1) A% R /N B
0.4 mm, A5l A B B Ak FR) B2 S B R T X /N i
0.8 mm, ERICBN 1.6 mm, UL 2. B AR RS
NBIETL Lk & [F . A AR SRR R kA L,
WJ% 2[20, 25]a

All-on-Four Ffi

B

2 | NEIFE T RARE L SRR

Figure 2 | Mesh division of the model using different implant designs

2 | BAPEXMRSH

Table 2 | Material parameters of the model

Mk VLML (MPa) THRAEL
R E 13 700 0.3
FABE = 1370 0.3
(RE T 231 0.3
BR(CRhEAR. S242) 110 000 0.33

1.4.6 SRATMARFZMN  LIEEHR B, P 2 A
PR T SN AT ZE 5%, KE 200 N AT 1% Nelson il i€ ) &
343 e LA 36 LN T U0 5 5 AL 5 *". All-on-Four 24
FPEEE — AU . BR AU A — B, R
AT S AU PESE . SR AU CE L SR BTN R N
EH - M B MEAR - BRI e e E A S, £ L
AUE S« IO AN ) SC 2, R 3.

ElvE: AN All-on-Four R 7%, B NE L alifE 77 &
&3 | FRMES REFEERAR

Figure 3 | Load and constraint condition using different implant designs

1.5 BRI LA BRICH B Abaqus 2020 15
AR YRR . K2 von Mises 8 748 2 Bk S 4R TR &
1.6 Guit oA N SPSS 23.0 # At Bedit HEAT Si it 2440 HT
2% Shapiro-Wilk IEZVERTSS, BAEFFEIESSM0, KA %
P S A B 2 M E R, P<0.05 NESH RS L.,
FILG T DAl B R R R KA G R K

2 Z5R Results

2.1 AR LR A EI Al-on-Four 41 K 3 -
FUMRE LR RE AR . K5 von Mises B ) 2 B R SC AR T
=B, WE 4, ERA, BRI S R AR KR
ISWARSE L BOF RS IV S & B YA I L R
T . PERPRIE T R ML B E von Mises B {H K&
R T s AR, Wk 3, 4.

All-on-Four Fiifii

B E AR

B PRI RIRE 7 28 T RO A B B Jo B L 7 i AR R A 3 TE Bz i 8 A
BRI HRAR T e R AL 35 TE S 376 v

E 4 | FEMES ZRfEE. ERENNS G EERRKEIREERE
Figure 4 | Stress distribution of implant and cortical bone and the
deformation of titanium framework using different implant designs
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%3 | All-on-Four AFEME. FFRE I von Mises R MEFIAZ R TR 2 600
Table 3 | The von Mises stress of implant and cortical bone and = 5 500 C B 5% 1.0 mm
i itani = 400 B 5 L 1.5 mm
deformation of titanium framework of the All-on-Four group %g .52 2.0 mm
5 & 300 :
O »
T H FA T FE ‘L 200
2210
BREERE TR R R <g
1.0 mm 1.5mm 2.0 mm 25008 5 5 2 50 5 S
N : T e
2 ‘547 AR A4 von Mises ¥ 77 (MPa)  36.21 31.81 27.05 180
2 S5 K25 B von Mises [ /7 (MPa)  6.95 6.05 4.95 <3 160
5 i SR 7 von Mises [52) (MPa)  468.55 260.20 229.10 s 1
5 B fir 1557 B von Mises [ /) (MPa)  71.97 36.94 32.78 5 100
BT (um) 25.88 23.65 23.42 T 80
jj S 60
TiH FA BT H B BE mg 40
> 20
BKERRE KRERE BREER * s 4B 7 B 25H 4Bl 7 B
1.0 mm 1.5 mm 2.0mm -
AL fieans
2 43 AR 1 von Mises /) (MPa) 5832 43.68 33.46 5 | AR REEERMERE S E T WMMIET RMER von Mises
2 G475 K25 von Mises ¥ 77 (MPa)  15.33 10.78 8.01 W A
5 %1“’1"5*%%1/‘[& von Mises 7] (MPa)  578.85 483.20 378.05 Figure 5 | The von Mises stress of implant with two implant designs in
5 5L i35 von Mises 275 (MPa) - 126.40 74.15 53.87 different cortical thickness and bone density
ERSZHEAZTE (um) 56.08 4474 40.90

F4 | B LaMIEEMIENR . BB/ von Mises B JEMUK T RER 2
Table 4 | The von Mises stress of implant and cortical bone and

deformation of titanium framework of the pterygomaxillary implant group

TiH

AP o o

BREEE KEREEE R EE
1.0 mm 1.5 mm 2.0mm

2 ‘S SRR von Mises ¥ /] (MPa)  6.86 7.62 7.53

2 S Y5 E von Mises [ ) (MPa)  1.46 1.56 1.71

4 S SR von Mises 37 /7 (MPa)  28.29 26.31 24.55

4 57 5 % B von Mises [V /7 (MPa)  7.31 6.43 5.85

7 47 SRR von Mises [ /) (MPa)  151.15 123.40 103.75

7 ‘S 5 % von Mises ¥ /7 (MPa)  25.81 23.45 20.46

ERSCHARTE (um) 10.68 9.68 9.31

iH TR AR
BIREEE KREEE KR EE
1.0 mm 1.5mm 2.0 mm

2 207 S FIEAR von Mises B /7 (MPa)  19.31 13.99 12.83

2 ‘S 5 % von Mises % 77 (MPa)  10.13 7.65 7.08

4 57 S A& von Mises [ /7 (MPa)  56.05 44.41 32.74

4 G475 % 5B von Mises W /] (MPa)  24.18 17.62 14.11

7 S SRR von Mises ¥ 1) (MPa)  179.40 156.80 118.45

7 ‘A7 5 % i von Mises [ /7 (MPa)  39.57 32.14 26.28

ERSCHARTE (um) 16.15 13.50 12.29

22 ARRAYAR T R T R T BB R B AT AR R
J & von Mises B /) BAK X REF 9 %re  PIFPIEHE R
R A, F 53 B (17 von Mises [N 7 {f B2 6k 52 2875 T & 11 A8 4k,
@, HE5-7.

All-on-Four FfE 75 & v, 5 5o s Ff A A B2 5 Ji B von
Mises [E e K MHFRA R %5 T, XFH 3 FiAS [ J i J5
FE R RRE, R IR B R R B R N, RhAEAR. B
JiH ¥ von Mises [ 7 1B J 4k Sz 42 1) 78 T B 35 5 BRI 3
Uy R JE M L mm B BNE] 2 mm I, SRS T AR R L
B, 5 5 A SRR AR 2 B2 T von Mises B B 3B R BE T
42.04%, 56.31%, PACHEARILE TR T 21.52%. m#%E4l5
B SRR R von Mises 7 1E K 4k 37 R AR T B 4y
) LA 5 B 4 [4{1% 33.90%, 44.31%, 48.53%.,
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Figure 6 | The von Mises stress of cortical bone with two implant designs
in different cortical thickness and bone density

__60
E 50
1540
230
’gézo
10
£ o

1 5 £ 1.0 mm
B )5 )R 1.5 mm
W TR E 2.0 mm

[

LA All-on-Four

B
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E7 | TRERBEEERMRRBEE THEMMES RRIRTHE
Figure 7 | Deformation of titanium framework with two implant designs
in different cortical thickness and bone density

B EARE A S, 7 AL R AR B B von Mises
HiK, MARFEZEET, X3 A FEEEE TR
RUECHE, RINBEE KB R RE RN, MR, KE von
Mises [ /3 {H S BK S 28 10 AR T e B2 PR AR 38 . 4 3 |
JEEE L mm N E] 2 mm B, ZEAPIREEEE, 75
AL AR AR S K2 51 von Mises [N 4 73 il T % 1 32.78%,
28.51%, AKTHRAS IR NIE T 19.51%. miE A 7 SA0r Sk
TR F T von Mises 8 JE S AR SCRAR T & 43 ) LU AR 2%
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JE4H RIS 16.79%, 28.85%, 29.26%.

DA b2 RN, T2 R RE B B RA R A A T e
i Je bAE S AR B RAR R )50 B, HLB o 5B R Ra o B
JE AR X All-on-Four e 77 S8 (M RE M AH AL T~ 3L AP AEL T 38
HoONEE,
2.3 RRAAT R oA KA T SR AR AL A
BTG BRI RIAEAR . KR von Mises N {8 A Bk 2 AR
T AT ELE 4 M7, All-on-Four 4R 47 &5 % J5 SR A R Fh
TR B2 1) von Mises B E KBRS SRR T /45 KT 3
A4 (P <0.05), WLEE 5.

5 | FEMIES REFER. EFRER von Mises N JJREKZ TR
EHR

Table 5 | Comparison of von Mises stress of implant and cortical bone and
deformation of titanium framework in different implant designs

miH All-on-four £ B AR A 2 t P
von Mises [ 7] (MPa)
TS met A 38.422+11.191  11.357#4.923 9.169  0.000
AL S R 8.678+3.819 4.93243.817 5.432  0.003
Ji R AL pet A A 399.658+136.265 138.825+28.301 5.810  0.002
S5 BT A5 R SR 66.018434.192  27.952+6.875 3.367  0.020
BB T A (um) 35.778413.539  11.935+2.604 5318  0.003

3 i Discussion

B BRI ATk gk R R AR B RIE . e, MUK
RS G AN 15 o BT iR JE I — A BUE B 7 v, RS A
(R AR AT AT TN 1) g 5 65 3R, A D1 s IR 2 g e )3z
i, RSB R A Bh Ak R4 RS B AR R B, IR T
BB A] A ) UATE G R, T DUR I Hh s i SR GG A TEAS
SCHULLER-GOTZBURG 45 B9 % Bl F A 14 TCHB S0} 15 7 73 A
MR A REER, ETIHEMESEHE, KRR
T R BR S Rl AR AR

T VB DA BRI o B 2 P A R e B R A A I g 93 A
¥ R 25 B, MIYAMOTO 2% B2 o) & B2 Jo I P A0
/RGBT 5 )R B N (1.49£0.34) mm,
H#4% L#E FE2ZLID3, D4R E, W Lekholm Hl
Zarb 43257k Y, D3 KF N R B RS N,
D4 2B N B H B HRE EENE. Bk, IRSEES
SRR E T 1.0, 1.5, 2.0 mm 3 B E EE, PiFs
JR 5 A 9 B 4T

R SEIG 45 R R, PARIE 77 RAE 1 mm J B R
SR R R L2 S5 von Miises BRS8N R, BE A KL
JE RN, FPAE AR R SCE 1 von Mises B {4 2
FRAfBa®h . dhab, ¥ 2 FiOAS[F)E 25 B (RS B B 47 LU L
RIAE PR 7 N, B2 P53 R 88 2 e o A % S L
T von Mises [ 11 41, 1% 5 OKUMURA 2 B9 SUGIURA
2t B ot B SRR R A (R BF 5 SR A — 3. BUR DL L WF X %
NS A, R SLIRHE TN GO AR SIS R, H R
JEE T iy TR B R K 350 e o5 P A Ak % L L R S g 4y
A, X — AR LR IR . PR AR L 4 2 S 808

SGeE W, AT B oA A 1 K T R i B, BECKER 2% 7
MR R I, AT IR B i, T2 R0 B i v
B R F D — SR AR A RE R 0 130%.  HAKIM 25 P81
KIM 25 B0y, 38 I AR B CT 3P fi ol R A L 30457 1) B o A
B R TANE R TUS & TAT I, MR AT R IR R
B P A b SR P AR, AT AR B B IR R AR
ol R Pz R T 26

I K o A R FELF 4L 23 £ von Miises 87 7 34T o ELAF
Fihb, SLBESER AR AT R AT T E AT, R
R TR S BT i KA 3 TE Bt v, X L ARRE T N TR I IR
S b AE B AR 0 T AT B R R A R SR K
TR B ot a7 g B Ak B0, B R R VR R SR P
A, BT RIS B R JE RN 1 mm SN E] 2 mm B,
All-on-Four ZHAKSC 2R T 1 R & T 21.52%, 3 L ARAE 214K
AR & T % T 19.51%. All-on-Four Pt 77 %8 N i % B AL
JHRE LR A T B AR A N % T 48.53%, 3 LN
TR N AR B IR A N T 29.26%. 1%
gE RS T R B JE B e, A o 2 I o v b
S AR AR T L B K. FISCHERD 25 MY Il AR e 46 . 6
B E AR 10 AR AR AR 82%, TE4: [ @ X ik
B, KRS B SR 22 P2 A T 2 IR IR R . Tl A &
B ARTIITRL . M)A IS S S WU R R -
MV E T, EEREE AR R S MR Z 0 )5 98 57 A%
A K. EREGIMEHAT, SEXRERE—ENEE, 4
ATE AL T ARV B N, A RR 52 0 AT DA S B SR AR ()
TR, #5218 R BRI, )8 S 4K 2 R A K AT
LA R S I 28 A B R B 8 3 0o 5 A (R AR A
FE, WasgmEd 3 AR . FIbg &g, Eif
PR X FhA B % AR B, B AR RILSE N
ISP, DARE G A 3k AR 1) 7 5 ma A8 524k () s A 93 o

PR T 77 S R R AR AR T R DA R R . All-on-Four
AN 1 RSP AR BD 248 B A J5 B AR 1) R s R T
AP TR AR T R AT — B B B A
15, W RIS ERNEI, FIEFARREBE R, 0]
PAfSE ] All-on-Four i 45 R WK 38 ST BT, 25 A
TR LA — BB 2 A R E I BE . I IRSE
sk RN, B AR B R F A R A N R R A
[l & von Mises [ JJ{E J Bk 32 B2 T8 /24K T All-on-Four 41
(P <0.05). WEA B 5l & i B ) A5 3 5 B R A FE PP A4 5
LB e 1) DX 35, o R /0 R A R A o 8K 1 T 1 R
KU, ER UM AR 6 BRI AR, JF B3R L SR
A Ik b A R U T 4 e A R R M SRR T 2 2 T
HEAL, ARk R, M) A AL S B . (1
All-on-Four FiE 77 SAXF 4 PR & BLTRHE A U8 I 7 Al
WS T — 2 B e, SRR R S B M EA TRV AR,
AAER DA g BB R N . — TR R Gtk R, R ik
R s 2 AR R Th 2R, 6 Bl £ Rhk 7R SRR 1s
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HARTEET 6 WL RS E ", S5Hkeseib st Al
Ftre RN EASE RS K aiE 246, All-on-Four FifE
et o A (Y AZTE T BRSSPI G ), X 2 38 I v A )
W R b3S S AR R (1 XU . BRANEMARK 2% 1
XK 4 iK% 6 B AR A 52 0 T8 A AR A R AT 10 AR (Rl
e AF R T A A R R B A R A TR AT 3 2R SR A
[, FH5XoF T o 601 26 3 e 75 LR AT RE 22 1) 22 FEOP R (A 18t T 5
PRSI 45 RAF S, All-on-Four Pt 158 11 b okt 44 &2 J& &
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(P<0.05). BALAJI %5 "Il AR 545, 3R AIURN R (A 7E - 45
A E AT LA A AT PH R ), 5 IR SRR 25 A ELEDIIE
gr b, fEMIREEIGT TG EIN, WA MEE,
VB2 B2 T S v R IO R R AR T PR I e A R IR R T
Ay VSO FI iR A7 5 PR B i T s IO 8 P AT AT
SHPPAl o AN IR Bl 7 S CEAH R B 3R R )R IUE BT AN ],
gia i g, B AUFE T Z5 All-on-Four FifE 75 S8R I
HEEN G SI5AT N, RO AR T A A N
AR T %o TSR0 2 2 T S HUL i BRI 7T, A

e e RIMREPRE O, 5 B 75 45 6 i AOR B le % K
JABE Uy ik — 2B IGE, (R RT DAl AR 1 T T s R AN 2 T A

BB T AW JFWESL ULAONIR . AR I RE 7 5
Rt E RS H -

EHTHR: Ak, ZHEA TR EFRERZT, RRATERSE
FeAa L, AT iR R R AT

FIFMZE: LFayaEd # o, ERAMAALTHGTET R
P -

FrssRERFERE: 18 — B P AGEIR X, ARIE (SRt ZF T Hil)
“E 4 - WA - AR F KEF 4.0 Kk, ESMIIRNGFALT,
A AIE B Lk B e A T RN B ohiE. AT K, R AT
TR P R T HN. AR, 4T, k. BRI IK, A
25 RG], ARSI 0 NSRRI T AT AR A IR,

BRAREELE: SE R AT A E 5 R EE T LFE ARG i,
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