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Predictability of simultaneous implant placement with sinus floor elevation in the severely
atrophic posterior maxillae ; Comparison of lateral and trans-crestal approaches

Department of Oral and Maxillofacial Surgery, LivingWell Dental Hospital’
Department of Oral and Maxillofacial Radiology, LivingWell Dental Hospital?
Yeong-Wook Kim', Yoon-Seon Keum', Hyo-Jeong Son', Jang-Yeol Lee?, Hyoun-Chull Kim', Sang-Chull Lee'

Purpose

The aim of this study is to evaluate the survival rates and analyze the stability of lateral approach and trans-crestal approach for
maxillary sinus floor elevation of simultaneous implant placement.

Materials and method

407 patients who have been treated in LivingWell dental hospital between 2003 to 2009 were selected. Lateral window
technique, osteotome technique and sinus drill technique were used for sinus floor elevation procedure.

A total of 714 implants- MP-1 HA coated implant(Tapered Screw Vent™, Spline™, Zimmer, USA), FBR surfaced implant(Pitt-
Easy™, Oraltronics, Germany)-were placed in grafted maxillary sinus simultaneously. The autogenous bone or a combination with
the allograft or alloplast was grafted into sinus. Sinus floor elevation was combined with vertical/horizontal onlay bone grafts to
reconstruct the defect of alveolar ridge.

Results

The average preoperative height of the maxillary alveolar bone was 5.78mm(range: 0.4mm~12.5mm).

14 implants failed during the healing period(lateral approach: 4, trans-crestal approach: 10) and 3 implant failed after prosthetic
loading(lateral approach: 2, trans-crestal approach: 1). The cumulative survival rate of implants after 6 years was 97.6%. Trans-
crestal approach(97.4%) and lateral approach(97.9%) had similar survival rates.

Conclusion

The results indicate that the trans-crestal approach and lateral approach for maxillary sinus elevation is a acceptable method at
atrophic maxillary posterior area.

Keywords : lateral approach, maxillary sinus floor elevation, simultaneous implant placement , trans-crestal approach
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Table 1. Patients (MTF, USA)-, §4=(Cerasorb®, Curasan, Eg
Lateral approach  Trans crestal approach Total Germany) ] AREE I}, oAAl = =2 A7k o Eﬁ
Numer of patients(n) 154 253 407 5 32 WhEY 5oE, PSS 86t s (I,:l
=
Nurber of Implants(n) 1 3 i A 9 g /R A 2| 2F AaE| o] 4lEkgc) =
(HA: 249, FBR:42) (HA:340,7BR:83) (HA:589, FBR:125) 1o
=
Age(Range) 48.6(19-71) 49.2(16-81) 49(16-81) 3 olzale =2 oﬁk
Male/Female(n) 101/53 145/108 246/161 e == oTT Qs
3 11409 27k B mHAYE QdERE-
MP-1 HA coated implant(Tapered Screw EHLZ'J;
Vent™, Spline™, Zimmer, USA)(Fig .1), FBR -
Pl
surfaced implant(Pitt—Easy™, Oraltronics, %
* Lateral approachin Germany)(Fig. 2), -7} “&¢s Zol4l&} 5A9 it4
B Crestal approach(n) i==3
':_l

2003 2004 2005 2006 2007 2008 2009.6 Total

Fig. 1. Number of Implants per year.

BE Sxjo AN AP sEat et gu 45
£ B7ls7] $18ll panoramas w4l #YFsHA S
B 20064 o]Fofl= R FAAA sheghutet
cone beam computerized tomography( i-
CAT™, ISI, USA)E 37 &stsict.

2. SO0[AH
A7kE-sletA(Fig, 2), sleAsy, dotaad,

AE-, 35 -Puros®(Zimmer, USA), DFDB"

e, T8
Fig. 2. (A) Mucoperiosteal flap was reflected on mandlbular ramus. (B) Mandibular ramus bone was harvested with a trephine.

Al E|QtHTSV:573, Spline:16, Pitt Easy:125).

4, =4 A
o] AT} Y ZHE FA| A-S 9let A
Al = A E kRSl o] fol o S 1t
&, A4 AdE 5 ShE ARSI,

278 HAIHE o8t Aol A A= slsixe
osteotome technique(Fig, 3, A)T} Alels A4 =
g5 o] 83t &4]-Hatch Reamer (Sinustech,
Korea), DSR(Dentimate, Korea)—= A|3§3}%iL},

Osteotome techniquelAl= A2 A/NE ¢
o] AFHIE ATt X 2ES =S3HL YIHE
TS olgsto] AersAolA 2me] AZE Fil &

ARGkl Aot B4

0

220 2 upx|e =R E
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FAHOR 25 T AATHUA dotsAE Adst B AoksA 14
ArkFig. 4, B). Osteotome?] 2]70] F7H=HA| shell Fefo] |2 E At
UZHES] Aot K Fig. 4). W+ =9 & o, & o¥le Al
w=rh el 49 Helgt 2ef Bokes drillingS & 9 ZolE F7HIA 4

2 2

Fig. 4. Procedures of Trans-crestal approach (A) Preparing the implant site with implant drills. (B) Vertical expansion by osteotomes
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%ﬂﬂx} Sk o7k 5%—
O oF 3 S shAL dolE A8 EEES ARSI ol Al HER ARES ST & dEHES
Z9| Y7t vl o 2E X 2F £0]7} Sm ©] ARt
39 7 9o M= drilling §l°o] A HH A 2783 BT HIA AolE Aure] Aol gy
osteotome= ARESHITE AYstalat b o7k W S HIES ol8sto] et AE AL
A AgerE A7 AGEEA HEol §le A F4dE S H2E2 Kent® Block™el gJal 7|4 ¥y
Algole] AgE ox}E BT} 2 Ao HL H Caldwell-Luc +&& Hgst gdge
osteotome AMESIo] Zo|AAE HEelal 2T window s F3f oFoALE WA HE BukS A4
E AYRE T & AZHEE Aot 5to] Aot 915 A 2THS W&okl CT AollA
BoE G EES o83 &4 JA] A4 A 2= AderEA oAl 2~3m FEol windowE &73
AT WS Asalet, AlEd d=ZRhES] 27)aL slAth(Fig. 5, A). Sinus kit™(Fig. 3, B)-
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Fig. 5. Procedures of Lateral approach. (A) Osteotomy of lateral wall, (B),(C) Reflection of sinus membrane with sinus kit, (D)
Preparing the implant site with implant drills, (E) Insertion of graft materials under the elevated sinus, (F) Implant placement

(Implantium, Korea)(Osstem, Korea) (Stoma, = A8kl windowE A AX $- BASHAA
Germany)—& °|-85to] Jefsrtte =LA

‘JerEe] US| vEfskaltk(Fig. 5, B, C). 11 & & o

gl &4 A Hroly PRP(platelet rich =L & 5 ] 9 Frl= Qs o 47}
plasma)&-2 PPP(platelet poor plasma) 2= A3 B 24%2F o TBE B 2B519

m

=
o g3l HTH ALE Wulol AAPE AE fXHE T AZUE F9) 2t AN Aok 712 <)
2
=

= a3 P4E AheE 54 Zol4(Fig. 5, B) A % T RASE T 123 ol shesjuls 2
2 o1 A0 YEAES AASHFig. 5, ). FSULCTY e &4, £, 10 & 5146
"ax] Aol Ze Fa do] T gig T4 /Y 7 2 si%irkFig. 6, 7).
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&} Ashe] 7128 Bheat 2ol Foik

Fig. 6. Computed tomographic images of Lateral approach method. (A) Preoperative, (B) Postoperative, (C) Following
1.5 year postoperatively.

Fig. 7. Computed tomographic images of trans-crestal approach method. (A) Preoperative, (B)Postoperative,
(C) Following 1.5 year postoperatively.

CTS 53 2ol & A Ao} & 223 ol
@ YZHE 29| AR 4“01 k)R] QFket, 24 0.4mm oA Hol| 12.5m7kA] oL Hot =9|
@ JTAER AT 52 5o vzledHel QA L5 78 o]glon] ZHPHILAE B 3.90m

/o] gl (0.5~10.4mm), A=A HAEEolH= FHat 7.09mn

(0.4~12.5mm) ©]ATHTable 2).
Table 2. Mean of remaining bone width & Height
Lateral approach Crestal approach Total

Site Width(mm) Height(mm) Width(mm) Height(mm)  Width(mm) Height(mm)
P1 6.93 5.07 7.21 9.57 7.13 9.41

p2 8.28 43 7.66 8.34 1.75 6.39

M1 10.05 3.49 9.11 7.05 9.5 5.50

M2 10.5 3.94 10.73 6.69 10.72 5.32
Total 9.59 3.90 9.54 7.09 9.7 5.78
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w06 of %A HEELS 97.6%(EWHIE  97.9%, A2 &
A Ao4e 1 97.4%)S B (Table 3) 7} A o
97.6 . - =
97.4 974 (Before loading, BL) &€& 98%, 7I% & =
. 1o
I (After loading, AL) AEEL 99.6%E YEFH E
. ox
Lateral approach ~ Trans-crestal Total E]—(Flg 8). o8
approach /\]"a‘rﬂoﬂ E]"ﬂ‘ ‘F ]H LR 7‘1] 1 a i] ‘Hr‘ (J)Igg
PR o] 7} PES-T-X 7= o
™ BL (%) .AL’.OO‘ TOta'-Oos ‘r‘]oﬂ 1\_4 100%"4 ]- 3T 0T ]/]-F']-LH - = E}_{E
sl 49 A 247t A 11417—21011&1 Az n
Fig. 8. Survival rates by approach procedures & loading _ o
96.7%, 96.8%°] W& WEES B A2 T E’%
I
9] 4% Al 1EH%Lxl°ﬂA1 96.2% % 7}% w¢o Az it
2003E5E 2009 ol Aets At &4 ES HotHTable 4). ®
A A AZTAE F 714709] JEZHE F 1474 = A =] 2017k 2moll A Smmdl 73 A 27
o] IRk} A97I17E Bk AlshalA 3700 Y= HE(93%)S Aelei mE W9} W A%
HEZ} 7] 578 & Aufsioich olof A 95%K L}t 2 AEES KO Sm Hot
Table 3. Cumulative implant survival rates
Lateral approach Crestal approach Total
Cumulative Cumulative Cumulative
) ) Number of ) ) Number of ) ) Number of :
Time Fail(n) Survival Fail(n) Survival Fail(n) Survival
Implants Implants Implants
rate(%) rate(%) rate(%)
em 4 291 98.6 10 423 97.6 14 714 98.1
lyear 1 273 98.2 1 370 97.4 2 643 97.8
2year 0 214 98.2 0 277 97.4 0 491 97.8
3year 0 137 98.2 0 188 97.4 0 325 97.8
dyear 0 103 98.2 0 115 97.4 0 218 97.8
Syear 0 65 98.2 0 65 97.4 0 130 97.8
byear 1 8 97.9 0 23 97.4 1 31 97.6
Table 4. Survival rates associated with implant sites
Lateral approach Crestal approach Total
i 0, i [ i [
Site Fail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
BL AL Total BL AL Total BL AL Total
P1 0 18/18(100)  18/18 (100) 18/18 0 R/ R/ R/ 0 50/50 50/50 50/50(100)
P2 2 58/60(96.7)  58/58(100)  58/60(%.7) 1 77/78(98.7) Tm 7/18(98.7) 3 135/138(97.8)  135/135(100) 135/138(97.8)
M1 4 122/124(98.4) 120/122(98.4) 120/124(96.8) 7 179/185((96.8) 178/179(99.4) 178/185(96.2) 11 301/309(97.4) 298/301(99) 298/309(%.4)
M2 0 89/89(100)  89/89(100)  89/89(100) 3 125/128(97.7) 125/125(100) 125/128(97.7) 3 213/216(98.6)  213/213  213/216(98.6)
Total 6 287/291 (98.6) 285/287 (99.3) 285/291(97.9) 11 A13/423(97.6) 412/413(99.8) 412/423(97.4) 17 700/714(98.0) 697/700(%9.6) 697/714(976)
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Table 5. Survival rates associated with remaining bone height
Lateral approach Crestal approach Total
Bone i 9 i 9 i 9
" cail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
heigh BL AL Total BL AL Total BL AL Total
HL2 2 72/72(100)  70/72(97.2)  70/72(97.2) 1 20/21(%.2)  20/20(100)  20/21(%.2) 3 92/93(989) 90/92(978) 90/93(%.)
2HSS 1 131/132(99.3) 131/131(100) 131/132(99.3) 6 80/85(94.1)  79/80(98.8)  79/85(93) 7 211/217(97.2) 210/211(99.5) 210/217(%.7)
5H<8 3 76/79(9.2)  76/76(100)  76/79(%.2) 1 143/144(99.3) 143/143(100)) 143/144(99.3) 4 219/223(98.2) 219/219(100) 219/223(98.2)
H)8 0 8/8(100) 8/8(100) 8/8(100) 3 166/169(98.2) 166/166(100)) 166/169(98.2) 3 174/177(98.3) 174/174(100) 174/177(%8.3)
Total 6  287/291 (98.6) 285/287 (99.3) 285/291(97.9) 11 413/423(97.6) 412/413(99.8) 412/423(97.4) 17 700/714(98.0) 697/700(99.6) 697/714(97.6)
Table 6. Survival rates associated with remaining bone height below 5mm
LATERAL CRESTAL total
Bone i 9 i 9 i 9
e Eail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
heigh BL AL Total BL AL Total BL AL Total
H<S 3 203/204(100) 201/203(99) 201/204(985) 7 100/106(95.2) 99/100(100) 99/106(934) 10 303/310(97.7) 300/303(99) 303/310(97.7)
5H 3 84/87(%.6)  84/84(100)  84/87(9.6) 4 413/423(97.6) 412/413(99.8) 412/423(97.4) 7 393/400(98.3) 393/393(100) 393/400(98.3)
Table 7. Survival rates associated with graft materials
Lateral approach Crestal approach Total
Bone i 9 i 9 i 9
® Fail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
material BL AL Total BL AL Total BL AL Total
Autogenous 4 86/88(97.7)  84/86(97.7)  84/88(95.5) 1 135/136(99.3) 135/135(100) 135/136(%9.3) 5 221/224(98.7) 219/221(99.1) 219/224(97.8)
Auto+allograft 0 6/6(100) 6/6(100) 6/6(100) 1 18/19(94.7)  18/18(100)  18/19(94.7) 1 24/25(%)  24/24(100)  24/25(%)
Auto+aloplast 0 169/169(100)  169/169(100) 169/169(100) 6 181/186(97.3) 180/181(99.4) 180/186(96.8) 6  350/355(98.6) 349/350(99.7) 349/355(98.3)
Allograft 1 2/24(%5.8)  23/23(100)  23/24(95.8) 1 15/16(938)  15/15(100)  15/16(93.8) 2 38/40(95)  38/38(100)  38/40(%)
Alloplast 1 3/4(75) 3/3(100) 3/4(75) 0 4/4(100) 4/4(100) 4/4(100) 5 7/8(87.5) 7/1(100) 7/8(87.5)
None J 60/62(%.8)  60/60(100)  62(%.8) 2 60/62(%.8) 60/60(100)  62(%.8)
Total 6 287/291(98.6) 285/287(%9.3) 285/291(97.9) 11 A13/423(97.6) 412/413(99.8) 412/423(97.4) 17 700/714(98.0) 697/700(%9.6) 697/714(97.6)
Table 8. Survival rates associated with implant types
Lateral approach Crestal approach Total
Implant i 9 ; o ) B
p Fail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
type BL AL Total BL AL Total BL AL Total
MP-1 HA coated
ot 6 5/209(98.4)  243/245(99.1) 243/249(975) 8 333/340(97.9) 332/333(%9.7) 332/340(976) 14 578/589(98.1) 575/578(99.5) 575/589(97.6)
FBR
‘ 0 Q/00)  42/4100)  d2/42(100) 3 80/83(%.3)  80/80(100)  80/83(%.3) 3 122/125(976) 122/122(100) 122/125(976)
surfaced implant
Total 6 287/291(98.6)  265/287(99.3) 285/291(97.9) 11 M3/A23(976) 412/413(%9.8) 412/423(97.4) 17 700/714(98.0) 697/700(99.6) 697/714(976)
3L 8mm ©]5F}] M Il S E(96.2%) 0] A (Table 5).
24 A3€(99.3%) Hoh F2 HAEES Ho ZE 21 2F =017k Smn ©]5kQ1 HeloAl= A
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Table 9. Survival rates associated with length of implant ?_Er;
rek

Lateral approach Crestal approach Total Ertﬁ

im

Length of i 9 i 9 ; 0

g Fail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%) g
Implant BL AL Total BL AL Total AL Total =
10 0 3/3 (100) 3/3(100) 3/3(100) 0 2/2(100) 2/2(100) 2/2(100) 0 5/5(100) 5/5(100) 5/5(100) E
115 0 2/2(100) 2/2(100) 2/2(100) 0 1/1(100) 1/1(100) 1/1(100) 0 3/3(100) 3/3(100) 3/3(100) %
=

12 0 23/23(100)  23/23(100)  23/23(100) 1 59/60(98.3)  59/59(100)  59/60(98.3) I 82/83(9.8) 82/82(100) 82/83(98.8) 85.

13 6 235/239(98.3) 233/235(%.1) 233/239(975) 8 326/333(97.9) 325/326(99.7) 325/333(97.6) 14 561/572(98.1) 558/561(99.5) 558/572(97.6) J_|;

14 0 19/19(100) ~ 19/19(100)  19/19(100) 2 20/23(91.3)  21/21(100)  21/23(91.3) 2 A0/82(%2)  40/40(100)  40/42(%.2) ‘3&

16 0 5/5(100) 5/5(100) 5/5(100) 0 4/4(100) 4/4(100) 4/4(100) 0 9/9(100) 9/9(100) 9/9(100) HE
Total 6 287/291(986) 285/287(99.3) 285/291(97.9) 11 413/423(97.6) 412/413(99.8) 412/423(97.4) 17 700/714(98.0) 697/700(99.6) 697/714(97.6) E«_;
s

Table 10. Survival rates associated with diameter of implant 1o
=)

Lateral approach

Crestal approach

Total

Diameter of Survival rate(%)

Survival rate(%)

Survival rate(%)

Fail(n) Fail(n) Fail(n)

Implant BL AL Total BL AL Total AL Total
35 0 4a0)  4a000)  4(0) 0 220000 220000 221000 0 6/6(10)  6/6(10)  6/6(100)
37 3 %/%(%)  95(979) %B/%(%9) 3 9/10A971) 99/99(100) 99/102(9.1) 6 194/198(98) 192/194(%9) 192/198((87)
3% 0 io/000)  10i0(i00)  1/0000) 0 2y23000)  23/23(100)  23000) 0 33y3(100)  33/38(100)  33/33(100)
0 00)  3B0m) /B0 1 w974 IA(00)  3/s(9T4) 1 eo/6l(84)  60/60(100)  60/61(%8.4)
0 0 ss00)  5s(100) 550100 0 10/0(100)  10/0(100)  1o/i0(i00) 0 15/15(100)  15/15(100)  15/15(100)
173 1%/13(978) 136/136(100) 136/139(978) 4 193/196(385) 192/193(995) 192/196(38) T  329/335(382) 308/329(39.7) 328/335(97.9)
19 0 a0m) 7000 1I000) 2 29/31(%85)  29/2(100) 2/31(B5) 2 36/3(%47)  36/36(100)  36/38(%47)
50 0 0 0 o 770m)  a000)  17000) o 1a(0)  77000)  1/3(100)

6 0 770m) 1000 000) 1 1314(%9) 1343(100)  1314(%9) 1 20/21(%2)  20/20(100)  20/21(%2)

Totl 6 287/291 (386) 285/287(993) 285/291(979) 11 A13/423(976) 412/413(%98) 412/423(974) 17 700/714(38.0) 697/700(%9.6) 697/714(376)
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