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Objective : To compare the bone formation at the implant site before and
after six months of sinus floor elevation using osteotome without grafting and to study
the factors affecting the success of dental implants including implant size, length,

surface and shape.

Material and methods : Thirty-one implants from area 14-17 and 24-27 were
included in this study. All of the implants had a history of sinus floor elevation using
osteotome technique (OSFE) without grafting with CBCT taken prior the surgery, which
took place six months ago at the Faculty of Dentistry at Srinakrarinwirot University or
Thepdharin Hospital. The oral examination and radiographic examination (CBCT) were
performed after six months of implantation with OSFE. The symptoms regarding sinus
infections were recorded. The residual bone height, new bone levels, endo-sinus bone
gain and implant length protrusion, which were measured on CBCT. A paired sample t-

Test and the Pearson Correlation were used to analyze the data.

Results : A total of Twenty-seven patients (eleven men and sixteen women)
were included in the study with a total of thirty-one implants. The average residual bone
height before surgery and the new bone level six months after surgery were 7.14
£1.07mm and 8.95 £1.17 mm respectively. There was significant increase in new bone

formation after six months (p<0.05). The average of endo-sinus bone gain was



1.8 +0.793 mm. Furthermore, the residual bone height and the implant protrusion length
were significantly correlated to the endo-sinus bone gain (p<0.05). The survival rate for

implants was 100 %.

Conclusion : The new bone formation can be detected around the implant
site after six months of OSFE procedure without grafting. OSFE technique without
grafting can provide sufficient bone height for implant support with 100% of implant
survival rate. In addition, the implant factors included shape, size, length and surface,

which did not affect the implant quality in this study.

Keyword : Implant, Sinus lift, Osteotome, Implant quality, Endo-sinus bone gain, Bone

grafting
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MUIUAY (27AU )

54.7 +12.151

31-77 1l

LNA
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13 (5p818241.9)

ISTN

18 (308182 58.1)

BRIVAIUTE: N

1:1.3

FIN9TN 4 UAPNAIUIUANUULNI NN TWU 31 WWH TUIA LATAINENRTR9T NN

IayATINLN UUTINTEN SREAL
(n = 31 ANLUUY)
AL
Wungutiag 7 14.3
Wunaulnn) 24 85.7
FRINIEN
N99F9N (straight) 14 45.2
NINN9IE (taper) 17 54.8
fufin
Osseospeed 7 22.6
SLA 24 77.4
AUA
3.6 LRI 1 3.2
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4.0 LR 4 12.9
4.1 NaaLume 2 6.5
45 LRZE 5 16.1
4.8 LR 4 12.9
50  HAAlNA9 13 41.9
54  HAadluAg 2 6.5
AIMNEN
7 NAALAT 1 3.2
8 UanluAT 4 12.9
8.5 NARLNAT 13 41.9
9.0 NARLNAT 4 12.9
10 HARLNAT 9 29.0
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WUN9lENAREUBIIINTENNINARNN (clinical lack of implant mobility) tladaNaT 6 e
WAINIIHAA wazidasziiuauuanaes Buser wudngiasnnaudinneinsuniunanaes

Buser 114 4 9ama 1.ldnun1slanmaauaassnias 2. ldnuaniaduilapiiasainsniney
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1. WUN3lENAReLIBITININEN 0/100
2. wuannaauaaiiasannn ey 0/100
3. wuFnELNsAAEedaN NNy 0/100

WUBILFRIRLPININEN

4. wuAnezsaslsANiIAINT AN 0/100
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naunseananiuliadaamaiindonannszanilsAainnislgnnszgn uasuainisuism

1
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aRn9ldprauiuaiaudn iamauiull 6 1nauuaInigenan Iagnian 1nse@anldlann

1
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Lﬂi@qiqu@ﬂmTﬂuuum A (WhiteFox, WhiteFox imaging, Italy) NATULAUALNNYAERAT

WA WAZT PN LN AN NETTUNT mu‘ﬁﬁu 31 AW

v
o

o a = a = 1 = o 1 a o
naanAINTed laudupanfamainlunandlwudnsnifenss 31 Aundsdszau
dl A 1 = dl a a ﬁl o dl A [ %
nszgnMuaanaunistingINeNiefe 7.14 £1.07 AaALNAT Laziladanadl 6 HBUAIaIN
nsninauudonudlszAunseaniafe 8.95 £1.17 HAAWAT AINNITANUIUNINATIA AL
14 paired sample t-Test WsaninauARAsI09svAUNsANNWARaUTNIINWEN LATNAT

insniaulluia 6 1hau WUQWNﬂ’]?ZH’Nﬂ?"’ﬁﬂLWNN’]ﬂ‘HuﬂEI’N WadNATYNI9an A

(higher significantly p<0.05) &Tqmmmmzmmslumﬁw 6
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PR ﬁ‘zﬁ‘i_lmz@ﬂ 95% confidence interval of the difference | p-Value
Lfﬂ?}lﬂ Lower upper
(NAALNA9)
neutlngnde 714 +1.07 1.50 2.09 p<0.05
naatlnsniien 6 e | 8.95 £1.17
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1 al % vy a 1 o a a o 1 o o o o
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nszanAuLiNLazimnauld (Eudiag) windu 8.7 Aadmas uay 8.8 NadALNAS

. S e . e . o (87+88)
FNANAL ATILANHARAT Tz AUNTEANUAIN TN AN ALY —, -85
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uan1sas1anszan sl lulaila (endo-sinus bone gain)
annmisdlauduneufiamenlunswinudndnnsasenszgnlvd wladaeae
(endo-sinus bone gain) 1.8 +0.793 {aALNAT %'\‘1LﬂumLfa?q'ﬂﬁum?:ﬁumz@ﬂ%%ﬂmuﬁq
fnsniftaalduda 6 eusukesssdunszgnivdesgieudnanifian uazifietiun
AIUAUNINATA Pearson Correlation L‘W'mmm’mﬁuﬁuﬁiwdwizﬁum:@ﬂﬁmﬁﬂ
(residual bone height) AQUNNTENFALRATIYINTY 7.14 +£1.07 DaAWATNUAN WU
ANANRUSITLAN (R=0.755 ) aansldadAnyneaia (p<0.001) faugaslunnai 7
AT UAN RN s e zaensen lmiaiaas (protrusion Length) iy
2.02 +0.735 fiadums uwazszsunsaienszaniudluloaiaide (endo-sinus bone gain)
wuINHAMNANRRSIEILN (R= 0.563) aeaRuad1ATunNaia (p<0.001)Auanalumnang
7l 8 waziilatiumsiwezinisannet (inear regression) wudﬁv%\aizm‘“urm@ﬂﬁmﬁﬂﬁ@u
N1IHGIR LL@Z?%E$ﬂ’]§‘Hﬂ1"‘ﬁﬁ&EﬁQﬂ%’Jlﬁlfﬂﬂﬂiz@]ﬂﬁﬂ’a’mﬁwﬁuﬁﬁﬂL%Hﬁl?x‘]ﬁﬂﬂ’??@%’]x‘lﬂﬁ‘%@lﬂ

i lwlada

FIN99 7 UAANANNANRUTIRNITALINTzANTIASNaULEA (residual bone height)

LL@mm’éwmz@ﬂmﬂuﬂﬁﬁm (endo-sinus bone gain)

3 L. | szAumsasenszen
?3@‘]_Iﬂﬁ‘$@ﬂ‘1/lm2ﬂ‘ﬂﬂﬂuﬂi’1m® ,
Iunlulmiziaas
(residual bone height) Pearson Correlation p-Value
(endo-sinus bone
Lanlume
gain) NAALUAT

7.14 £1.07 1.8 +0.793 0.755 0<0.001
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F11979 8 LARIANANTUTIR9sTezn19anlE1ia (protrusion) AotAaRBNNIZANLAZNNIAE

nszanludlulaia (endo-sinus bone gain)

. FLALNNIATINITTAN
szeznisenlaiags

udlulaiiaiaae
(protrusion length) Pearson Correlation p-Value
(endo-sinus bone
NAALNAT
gain) Naalumg
2.02 £0.735 1.8 £0.793 0.563 p<0.001
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Haduns Anludesay 82.88 AnaNeNYanuA 13 90 uazngui 3 szaznisenlnia
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a

w  =Sh

1WABDE 5.5-7.0 NAALNAT NGNT 2 5eALNTZANTINADDY 7.6 -8.5 HARLNAT WAZNGNT
FTAUNITANNIUAREE] 8.6 -10.0 NARLNAT WLIMNGNN 1 WAL 2 2099EAUNTEANTIADEE] N

o a Yy A & A o~ o o o a & A
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F1974 9 uwanFaaaznisasanszan v luloialuudasnguaesssaunanlaiafaa@onen

nsAn
FLAUNITATNNTZAN | 398ATNITA379
svelznngen beid .
dlulodaeas | nezgnlnailulnia ] ;
(protrusion) IUAUTINNLN
(endo-sinus bone (percent of endo-
HANLNPFT
gain) HAALNAT sinus bone gain)
1-1.5 1.251 +0.669 100 10
2-2.5 1.865 +0.621 82.88 13
3 2.384 +0.793 79.4 8
100
90
£
e 80
[J]
S 70
o)
2 60
£
g 50 H Groupl ( 1-1.5 mm)
g 40 B Group2 ( 2-2.5 mm)
6
2 30 M Group3 (3 mm)
3
5 20
a
10
0 Group 1 Group 2 Group 3

Protrusion Length

nwilszneu 8 uansununifasaznisaianszgnludlulodaluusiazngs

we3szALNaN miafa s Aanannszan
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F1979 10 uanszALNIsaensegn il lulsialias uunnussAunssgnuaenauNnsn

e A . FLAUNITA3MNTTGN
IALINITANTNNAD | hasiaegszeaznigen g
C e . wu lulaiaLaas
nNaURIAIA (residual | e, (protrusion) AUIUIINLNEIN
bone height) _ (endo-sinus bone
AR .
HARLNGT gain) NaaLNmF
1-1.5 1.091 £0.038 2
5.5-7.0 2-2.5 1.777 £0.466 9
3 2.49+1.013 5
1-1.5 1.214 £0.466 5
7.1-8.5 2-2.5 2.062 +0.941 4
3 2.2 £0.264 3
1-1.5 1.416 +0.175 3
8.6-10.0 2-2.5 0 0
3 0 0

e msasnszaninaluladaiaduunmunuiarassIniia

Wasuunszaunsasanszgn s lulaianuatinaesiuiosninay aunsouL

1iflu 2 ngu Aa nqun 1 nguiiuiaesadlaalln N uausINMENiIUNA 7 990 Hezeznis
o dl a a = o v 1 o Adl

anlaiialads 2.071 £0.449 Hadwms Hszaunisasanseaniualulaiaefagegn 3.85

HadwWng Angawiniy 1.55 Hadwns uaziszdunisadeanszgnindluladalady

2.377 +0.761 Aadmns AnilunisaiansegnIudlulaiabenas 114.775 Tuaneiingun 2

NANNURILBALDALE HATUIUIMNIANTIIUNA 24 910 Wezaznisanlailaleds 2.0 +0.807

Haawns Hszaunisadnenszgnindluladandegegn 3.16 Hadwns Agawiniy 0.61
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Hadwuns waziszAunisasenszgnlualuladamas 1.633 £0.734 Hadwns Andlunis

o ' o v = & A A A a ooy
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F11999 11 uaAdANLRREU939EALNIa3NszaN N W laiailas LN AN WWEY

4a93NAEI

STALNIATY
208AZN19459
seoznsantatia | nazgnludlulaia
. , , nazanludlulada | Auou
A A = = =
WUHNAITINNEN LAt (protrusion) 1aagl (endo-sinus
(percent of endo- snLe
GAE bone gain)
sinus bone gain)
NaaLume
Osseospeed 2.071 +£0.449 2.377 +£0.761 114.775 7
SLA 2.0 £0.807 1.633 £0.734 81.65 24
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SN y seaunsasensyan v lulnda
p ] sreiznngen boilaans) y
NURITIN AP L2t (endo-sinus bone gain)
. (protrusion) NaALNAT
WIeIN GARE
1 2.00 1.55
2 3.00 3.85
3 2.00 1.94
ARAT-
. 4 2.00 2.50
Tagln
5 2.00 215
6 1.50 2.75
7 2.00 1.90
1 2 3.15
2 2 1.6
3 2 1.02
4 1 1.45
5 1 0.61
6 2.5 1.28
LDALDALD
7 2.5 2.56
8 3 3.16
9 1 1.07
10 1 1.05
11 2 1.55
12 3 1.83
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13 2 1.99
14 3 1.33
15 1 112
16 1 1.4
17 3 2.3
18 1 1.25
19 15 0.2
20 1.5 1.6
21 3 1.9
22 3 2.3
23 3 2.4
24 2 1.05
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F1379 13 UAAIANRAETaNTEALNNTAsensTgn Iud lulmiaileduunmnuginssessin
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NINNTIEL 1.882 +0.839 1.595 +0.681 84.75 17
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F199 14 uansdiayanisdnszatnszgnannnialauduaaniama miuns s 31

B
Bone height Endo sinus
Residual
After surgery (mm) Average Bone bone gain
N bone height
gain (mm) (Difference of
(Before,mm) | Buccal site | Palatal site
bone height, mm)
1 8.1 9.8 12.7 11.25 315
2 6.5 8.1 8.1 8.1 16
3 6.3 7.3 84 7.85 155
4 6.3 10.7 9.6 10.15 385
5 6.45 6.13 8.82 7.47 102
6 7.5 8.89 9.02 8.95 145
7 8 7.65 9.57 8.61 061
8 6.74 8.38 7.66 8.02 108
9 6.07 8.77 8.5 8.63 256
10 6.19 9.83 8.88 9.35 316
1M1 6 712 7.02 7.07 107
12 7.2 7.86 8.65 8.25 105
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13

7.32

9.21

8.53

8.87

1.55
14 5.85 7.49 7.88 7.68 1.83
15 6.01 8.01 7.89 7.95 1.94
16 6.65 8.78 8.5 8.64 1.99
17 5.82 7.1 7.2 7.15 1.33
18 6.05 7.2 7.15 717 112
19 9.8 11.8 10.6 1.2 14
20 7.8 9.3 10.9 10.1 23
21 9.8 11.1 11 11.05 195
22 8.5 8.6 8.8 8.7 0.2
23 8.6 9.9 10.5 10.2 1.6
24 7.1 8.4 10.8 9.6 2.5
25 6.9 9 9.1 9.05 2.15
26 7.7 10.8 10.1 10.45 2.75
27 6.9 8.8 8.8 8.8 1.9
28 8 10.4 9.4 9.9 1.9
29 6.4 10.5 6.9 8.7 2.3
30 7.1 9.8 9.2 9.5 2.4
31 7.8 8.9 8.8 8.85

1.05
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Residual bone Average Endo sinus
bone gain p _
height Bone gain (Difference of rotrusion
No. Tooth . (mm)
(Before,mm) (mm) bone height,
mm)

1 16 8.1 11.25 3.15 2
2 16 6.5 8.1 1.6 2
3 26 6.3 7.85 1.55 2
4 27 6.3 10.15 3.85 3
5 16 6.45 7.47 1.02 2
6 16 7.5 8.95 1.45 1

7 17 8 8.61 0.61 1

8 26 6.74 8.02 1.28 2.5
9 24 6.07 8.63 2.56 2.5
10 16 6.19 9.35 3.16 3
1M 16 6 7.07 1.07 1
12 17 7.2 8.25 1.05 1
13 15 7.32 8.87 1.55 2
14 26 5.85 7.68 1.83 3
15 27 6.01 7.95 1.94 2
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16 16 6.65 8.64 1.99 2
17 16 5.82 7.15 1.33 3
18 17 6.05 77 112 1
19 26 9.8 11.2 1.4 1
20 26 7.8 10.1 2.3 3
21 25 9.8 11.05 1.25 1
22 26 8.5 8.7 0.2 1.5
23 16 8.6 10.2 1.6 1.5
24 26 7.1 9.6 2.5 2
25 17 6.9 9.05 2.15 2
26 16 7.7 10.45 2.75 1.5
27 16 6.9 8.8 1.9 2
28 24 8 9.9 1.9 3
29 15 6.4 8.7 2.3 3
30 27 7.1 9.5 2.4 3
31 26 7.8 8.85 1.056 2
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F1379 16 uansdiayamaazigean1sasanszgn uaiuglineeessnienia 31 Aiums

Residual bone | Average Endo sinus
bone gain 5 .
height Bone gain (Difference of rotrusion
No Shape . (mm)
(Before,mm) (mm) bone height,
mm)
1 8.1 11.25 3.15 5
Straight
2 6.5 8.1 16 )
Straight
3 6.3 7.85 1.55 5
Straight
4 6.3 10.15 3.85 3
Straight
5 6.45 7.47 1.02 2
taper
6 75 8.95 1.45 ’
Taper
/ 8 8.61 0.61 }
Taper
8 6.74 8.02 1.28 o5
Taper
9 6.07 8.63 056 5
Taper
10 6.19 9.35 3.16 3
Taper
" 6 7.07 1,07 1
Taper
12 7.2 8.25 1.05 ’
Taper
13 7.32 8.87 1.55 5
Taper
14 5.85 7.68 183 3
Taper
15 6.01 7.95 1.94 5

Straight




56

16 6.65 8.64 1.99 2
Taper

17 5.82 7.15 1.33 3
Straight

18 6.05 7.7 1.12 1
Taper

19 9.8 11.2 1.4 1
Taper

20 7.8 10.1 2.3 3
Taper

21 9.8 11.05 1.25 1
Taper

22 8.5 8.7 0.2 1.5
Straight

23 8.6 10.2 1.6 1.5
Straight

24 7.1 9.6 2.5 2
Straight

25 6.9 9.05 2.15 2
Straight

26 7.7 10.45 2.75 1.5
Straight

27 6.9 8.8 1.9 2
Straight

28 8 9.9 1.9 3
Straight

29 6.4 8.7 2.3 3
Straight

30 7.1 9.5 2.4 3
Taper

31 7.8 8.85 1.05 2

Taper
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Paired Samples Test

Paired Differences

95% Confidence Interval of
the Difference

Sud. Std. Error Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1 bonegain - residual | 1.80145 79343 14250 1.51042 2.09248 12.641 30 .000
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Independent Samples Test

Variances

Levene's Test for Equality of

t-test for Equality of Means

95% Confidence Interval of
sig. (2- Mean std. Error the Difference
F Sig. t df tailed) Difference Difference Lower Upper
EndoSinusBonegain  Equal variances 187 660 1.636 29 113 45584 .27868 -.11411 1.02580
assumed
Equal variances not 1.597 24.364 123 45584 28550 -.13293 1.04461
assumed

Regression Standardized Predicted Value

Scatterplot

Dependent Variable: protrusion

T T
1 2

Regression Standardized Predicted Value
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