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Abstract

Objective: To investigate the clinical and radiographic outcomes of the maxillary sinus floor eleva-
tion technique and simultaneous dental implantation. Methods: The study population compared
30 patients in whom 62 implants (the length of the implants were 11~12 mm) were inserted with
the maxillary sinus floor from Dec. 2018 to Dec. 2021, at the Department of Implantology in the
Affiliated Hospital of Qingdao University of West Coast District. The osteogenic height of maxillary
sinus, the healing and bone union in 3~6 months after operation, and postoperative complications
were retrospectively analyzed. Results: The operations were successful. The mean height of the
alveolar process at the intended implant sites was 3.7 + 0.8 mm, and the mean elevation of the si-
nus floor was 8.93 * 1.39 mm. The surrounding bony tissues on imaging and 96.8% of them didn’t
have complication, such as peri-implantitis, loose implant, maxillary sinusitis, etc. The implants
obtained good initial stability. Conclusion: A good clinical effect is obtained in the short term after
maxillary sinus lifting and implantation in the same time. Extending the indication in the posterior
tooth area, long-term effect is expected to be followed-up for a long time.
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1. 518

BEAE MR 1)K 8 5 AT s CR A BRI B e, ORI 22 1) 2 ) et R e 2k S8 38 fl ) 1 B b L
MVFxFMEE T AR RS A X TR e S A, S B ASE KS R IR T A 1)
HEAL 2], WK Ew R B EA S R TH AR (maxillary sinus floor elevation)#E47 &, DU 2 Fiid
W e MR R3], AR Z AR FAUSEAMETHR AT NS IRR FARYE 3 CBCT
GERRL, WU GF IX AR T A R T (residual bone height, RBH), #E#AN[F ) AR IR TR K [4]
[5]o LAISRAMEAARN AT LAEEF X RBH EAER, &7 LAUGF XM, %) EaisEEsdt
ARG AMIEE FIF5, 2 FATSEAMET Aok FanSE IR A G =, 7E AR R AN RBH 2 A4\
NTHBERE, ARSI E S W [6]. A i 7R LATsE IR, TR A A
WA T A HTCE o b A SE R A L P RE, AP HETE A SRR AR 7E N 4R 8 mm B 52BN )
A1k 101.55 MPa, HBEHETH & E R S E &b 2 38 n[7], FaRsSEAMETHAR R LAR#h_F A SE R TH AL 2
HE SR E T AR IS B R A SRR A R . AL E RN, R R XTAT BATEAMEA AR Z
B EFEEE, HAla 48] [9]. AHF7tiE xR 2018 4 12 H~2021 4F 12 H HH A 4]
A7 LA S AR )3 R 9 5 R AT [ BV 7S, AR RS B PR B T R S %
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17 LA AR T R IR N B 30 1, etk 17 B, B3k 13 9, PR N(39.7 £7.3)% . WAFR
e BFFE 20~50 & 2 [A], K& Leg /RaErem. LB Rm . B8 B, BETRMEE. T
SKEER TSR VRTT S TCERBKE S R B O IR Ehva T . RETAR R A, BEEMEARTRE S, T
HBEARIE. ALK OB B RFESGAC R Al

2.2. wEMMHE

Ankylos FifEi R4 (18 E); Straumann Fii & 4i(3i1-); Nobel Replace FiifEi RSt (i it); 31 Al R 50(3%
[E), #AEET): FAIEAMET T, PRF E(E M/MREF4EEA): #R O EEE (T E); Bio-Oss AT
B GRL); Osstell 1SQ A% (Fi )

23. FRER

231 RuEnEE

ARBIHE AT CBCT WEBF X A RSB 1= JERE, VRN A, AL S fn, YA &R
MR, BAKEGRELSE, SHEMRIANE. MERRMAERE, EREIRLE N T 121, hEARF
PR E N 7~8 mm [10], & LLGIEAR = 1:1.618, IR RTIAT FC NI K 11~12 mm f)
PR AR BRAE[1L], BRI AR K RIS I B3 CBCT W& 45 L.

2.3.2. BiEEE

277 ER IR 5 R DR I PRI 2 11, FH SR 4RSS 0.9% S ALAMIA Y 3 A 2 Wk 1 miin, A0 T 3509 75
Bim. RbpFFMEBTUEFE “—” 2RO, Tl k48 S EREDI O, VIOEEEE, A5
FH o T ) 55 28 2 A U7 11 (i) 0GR 7 %) S R e, 700 2R L RUSEATAMUEE . R 2 CBCT,
Hff e - B Ar EANE I . FE 5 T A B i S R T & (10 mm x 5 mm), 5 F&aEE AT RS -
7 3~5 mm &b, DAMETSEEOREA B, [F O B S s B A B S B B R AR A 1 A S AN T A B
BEJT. W LRUSEM s 2 Ral 2 %, 1EAT LASEAMET N, EFERN 2 ks it, GFT 4RIt L
SRR . ERIRL 1 mm 5 JE R 2% i VU R SO RS, S e RE T, OBk
RS JECORE IR, B AR BT ) N ) b e A o B SE R R X B T B S B R S A M RHRE S .
Valsalva WP SR [12]46 A 1 A SRS 75 56 8¢, ml W B 5 R BE IR b R R830. i e M A s )i
SEBEEREAFME RS, FWUEEEIT N, BRY LIS, REHREEER, EAMEREEKE, &
AP ERKIRIE ) Bio-Oss ‘¥ 5 AR B IR GWIEN FASERs N . i o o S SEGE iz, BRI E
ASJERT AT IIAE A PR JEE[13] [14] [15] (W&l 1 FroR). 78 55 i 0 D s R TR & i, 78 25 s B &
M2 5 mme AEFRERAKMPYE, RhE A7 4% 5

2.3.3. R54E

ARJGUEEFER N DA, FORIECERIKSH: DRPVER 7d: BEAK2d; 1R
K, RTINS, SR B ST RJS 2 IR RESURERE3I M. RE64MH. RiE
12 A H o mldasaaR o i fn D s 4 5, R A PRk S ] Bl 2H 2R 4 S 1

2.4. RIFEEFIEMN

ARJ5 3~6 D HVPA AR 5 ] B ZANE DL, FiRe oA J] BB F R S PR e B IR, Pl A
B, B 2 DL R A R e MRS . 47 CBCT SonMi R B =40 & . AR 5 H 46 RITF.
TR R Tod Bk, o EASERIE, WAT IR E LB, 6 A H E MM E 1,
IS B BEAT D AR H L
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3. R

30 5 &3 LA N 62 iR, A Nobel Replace A 15 i, Straumann Ff#ifA 16 §i, Ankylos
FPfELAR 21 i, 31 FpiE AR 10 Bl B3 ERTSEAMETH B ARG 6~9 A AT &R d sl ez e . FH
SPSS26.0 %4 75 #T -

3.1. MEFRIIE

&5 )5 6 > H =12 Nobel Replace. Straumann. Ankylos =Ffi i 22 4817 f %N 100%, 31 R 10 i,
A 2 WUV, A7/ 300 80%, TEULE Lo

Table 1. Implant retention rate of maxillary sinus augmentation and simultaneous implantation

F* 1 LOSSMEFA S EAMEEMIERFEER

MEE RS Tk A B0 () FRIBRAT () FABIRLIE S H () o asIES
Nobel Replace 15 15 0 100%
Straumann 16 16 0 100%
Ankylos 21 21 0 100%
3l 10 8 2 80%

3.2. FhE KRS M 5% (Sulcus Bleeding Index, SBI)

fgiitEabr, P<0.01, 1% a=0.05k56/KME, ZRAGH A WA RS0 L2 g Tt
5 SRR A J5 Mo A s i AR SO = 5, LR 2.

Table 2. Sulcus bleeding index of maxillary sinus augmentation and simultaneous implantation (M + Q)

2. LOSIMES S FEHAMME R AP E IR L M (M £ Q)

Mk ik R 5t 0 1 2 3 4 5 H P
Nobel Replace 9 3 1 1 1 0
Straumann 8 4 1 2 1 0
1.270 0.736
Ankylos 14 4 2 1 0 0
3l 6 2 0 0 1 1

3.3. #EETEE R B (Implant Stability Quotient, 1SQ)

DU 2 e R AR A 5 ED %1 1SQ {45 B Straumann. Nobel Replace &F 31, Ankylos, AJ& 3~6 4
H 1SQ {#i Straumann. Nobel Replace AT 31. Ankylos. AR5 3~6 4> H ) B PR R 22 48 EARSEAMETH
TnFEIAREA S 3~6 N H P ISQ H K FARJGEIZI, #ORJG 3~6 AN AL T ARG RIZIF e M, FILE 3.

Table 3. 1SQ of maxillary sinus augmentation and simultaneous implantation in different times (7 +S)
2 3. EASMEA SEIHAMIEEMIEAR ARG ERE 1ISQ LB (7 £S)

MEAE RS AR5 BIZ] ARfE3MA t P
Nobel Replace 53.651+2.044 65.080 + 2.804 11.277 <0.01
Straumann 54.538 £ 2.359 64.582 + 3.486 9.987 <0.01
Ankylos 51.986+1.830 62.645+ 2.897 14.663 <0.01
3l 51.798 £1.629 61.504 + 3.964 7.725 <0.01
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34. FARREETSE
LASEAMER SRMEARE 1 SN ST &S EAAE, AT A& g R0 P a3 T 838 54T,
RKUVUFME RS AT EENEERTHES 2R, HEIE 4.

Table 4. Newly regenerated bone of maxillary sinus augmentation and simultaneous implantation after 1 year ( 7 +S)
F 4. LASHIMEASEEMERSE 1 FHEBSE(7£S)

FEE RS BB = EE(mm) F P
Nobel Replace 4.859+1.308
Straumann 4747 £0.812
0.119 0.949
Ankylos 4.689+1.228
3l 4,585+1.392
4. BRI

PlIE: EaSEAN T R SRR . B, Zc, 53 %, WJE Al ik, T HE
Bz, GlREail, SEANSIATEGN R SOAMER, A ERE R Rk iy DA E B
RBRT . S AR A B R R B O PR = R SR A R (I LA FTR), TR A
BRI T, Rk LA AMET R, PR HA =BT E, JEFREEHEA
A5 PRF B, AR, BEanife BT ITw AL, HaEr0a i A 1A% 5 mm. AEFER K,
R E BT 5% & (W0 1(B)T7R) » AJE A ARG E PE R 4F, 5 R R A A A7 B R (A
K 1CHR), = AR ZHIRETFATE REFNFRES, NHABERAEER@E 1(D)F7w).

(A) ARATHHTTEIZ F; M X CBCT B &EE; (B) AWM LANSEIMEFRPONE; (C) KRG L KTmEZF; FiEik
HiNJG CBCT E; (D) =K TN,

Figure 1. Maxillary sinus augmentation and simultaneous implantation of the patient, whose right upper posterior teeth were
lost
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5. g

BExE BAE S IX EAEAA, FEE AR R, R R EATEIR TR R AR
RFEAEN =R, HATLA ESUSERFAARBONEH . RIEFARNEAF, ol EasE M AR R
PRFAARPIFAR . B b H a2 22 (1IT) D s PG R e i de th: 1) 5 EaSE R A5 & > 5 mm,
HSREEA RPN E e, AIAT LA R TR A . & A ResRavIita e v, @il baisE
JRIRTHE B BAAE s 2) 5 FAUER A mE <5 mm, BUSERE E > 5 mm H b ATSE AR R R
o EASE ERMTIY, N EAUSEEET G EOR, R B BAE AR AR [16]. 2% Tawil S5[1718 1%}
EL 109 151 £ ] B - T b Al 52 JiCAi T AR [ 1915 e SRR AR A 30 P 2 W) 5 %2 57t Schwarz [18]58 Nk ik,
Y b SEAFAE A I AR /N T 3.5 mm 2 b SRR A LA

FAVEL AR TE, A S AMETH B B B s A 2~7 mm,  bRUSEE KBk 2 mm, AJ4T EAR
SEAMBFA I FEIAFE . B =R E KPR BIERN SR I FER N PRE BRI/ B &, B> FR
wH, BERERE, FHEERIZEE. AU EaSEEE NG O SMETH R A, 45 R B
TR LT 30N 96.78%. $RTT AT /5 4 R & =i 0 3.75 £ 0.66 mm, RAIAFFE RG 4 LaisEibe
THABIF A S 3~6 MHEIZE R ER, BEMG W MEECLG 2R, MiEERZIM=1H I1SQ 14
Straumann. Nobel Replace KT 31 5 Ankylos Fii #4t, #4481 Straumann. Nobel Replace P fiit &4t/
THEBAME F RSB E MR T 31 5 Ankylos FE R %8, B8 56 UG Hil & & DUMMIE RS T 2% R
ANJG ERSESMETEEE Dy 8.93 £ 1.40 mm, # S B A S ARG € A, BEBEWRLE, DHNHA
5 X BB R D RESEARO R SEEE X DR A TR A RGOk E, 0 BEF
TP DB A R K] B2 AR TR A RS, FE S B IS & A R 3 %, Fiid s
BEBCRRL, ZARNXA P> 8 E5 12 5 FARUE, 4ikiasr g, FARBIMELE WA LLR I
RIEF=HE, RS AMETE FEIAMAE I R B RER EaSE A . . B R IR ISOR L ASE Y AL
[19] [20] [21]. —HRA: EARSE QMRS ML ARAE, N2 SN e NH SR, #4725 F1 a7 . R
IR DR IE A i b A SR B I, AR S SRS R 4y 3, — BOR AR IR ik
I, BRNEEERIE Rk, M AT 0. BRI ROZAL 4 7E CBCT ARI VL B, BR1T CBCT K,
ARFTSEAC B G k. A SERG IR 27 FL AT e A AR AE i T D) Bl SE RORE B s B i), 27 FLYG Bl E 10 mm LA
T, HATROR E B RSN I 10 mm, BEEARKRTAR, EAMHBEFEEXRTA. Hil, EITFR
TG BT & ARACIRE NAIE, I X X O R BT VRS, R TRETS, RARARL B,
LB R AIGIRBOR . ERTSEAMETHRIAMIEAR — RAEIRIK 2 H T EasE R [22], H2 8E &L
EARSEATRAR . B LRI AR AR AR BT, WA B A T EMIEIR, AL R SR
BN, PR ATEEATRSAE R W SV, B IR R USSR TR AT AR AT EE A BR AR B AT b
HEE[23] [24]. ZFRRIEE T WEN RIS KA, FIRBEEEEZA T PEEUE.

gi b, EEUSEAMRTHRIAME AR H T RS X EEARWRERAR, 2GR AN
4G REFHERCR, AEASHET RN, AH AT 75 38 KAEA B I R — B it 9

1 & oTmk

SEroie. S E TR SO KBS T WSS EAES. BT RS T
LR
EE&ME

L ZR 48 1155 25 TAE R R Rt T H (202108020882) -
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