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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: 0.4am~12.5 mn).

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

Numer of patients(n} 154 253 407

21 423 na
Number of Imiants(n)

(HA: 209 FBR:2)  (HA'SAOFBR:G3)  (HASES, FBR:1ZS)
Age{Range) 48.6(19-71) 43.2(16-81) 49(16-81)
Male/Femate(n) 101/53 145/108 246/161

®{atera) approachin

& Crestal approach(n}

2003 2004 2005 2006 2007 2008 20036 Yotal

Fig. 1, Number of Implants per year.
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cone beam computerized tomography( i-
CAT™, IS, USA)E &7 23ttt

2. 20|AIK

Ak sielA(Fig. 2), sl Aeraad

’

AE- sEZ-Puros®Zimmer, USA), DFDB®

k)

Fig. 2. (A) Mucoperiostes! flap was reflected on mandioular ramus. (B) Mandibutar ramus bone was harvested with a trephine

(MTF, USA)-, &4 Z(Cerasorb®, Curasan,
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Fig. 3. (A) Mallet and ostectomes {8) Sinus kit

StHth(Fig, 4, A). °] ¥ osteotomes FEFS}o] Aol 7ksdt A7 9] 2 =Yg o]Rato] A-AE
FAROE Z& I AATHEA ALFAHE AN FAstn AetesA HAZE cutting 3 Bone
FAHFig. 4, B). Osteotome? 7o) Z7}E]H A shell FeEio] S FAT T AIEAS #HAleIS
dzTE] Aot YK g, 4), T Fol ¢ o}, F oA FAlo) Agsi EEE Aol ek 4t
7t e A R e Brks drillingE & A Holg F7MAIA Astuat sk dorA] HF:

G PG YOIE B8 SRR AGee, SRl 4o S5R AReE A4 § uvse
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osteotome® A3 AFstaA sk Aozt W B9 &L ol8sto] AFAE AT
A AFEATE AZEEA HFol fe B9 4" ST AEES Kent® Block® ol 93] 71a® Wi
Aot 4¥E dZHE Hrp HHPo] A2 H Caldwell-Luc &2 HIT ©dF

oeteotomea AMgBto] ZolAAE S Y= windowE 3 olFoiF) WA A wake AL
E AYRE A3 T QYuteS A7 “rﬁtk  sjo] AOLE 91 X2 w3 OT Al &

Fets Xd%— EYg o] 83 24 A H2A A 5= Aok zjo) A 2~3mn ALl windowS B4
A% Boke AMS AgE %}E\_E-@l Z7)1 &9 th(Fig. 5, A). Sinus kit™(Fig. 3, B)-

- Fig 4 Protedires of Trans-crestat-approach (A) Preparing the implant Site with implant ariis. (B Vertical eXpansion by e
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Fig. 5. Procedures of Lateral approach. (A) Osteotomy of lateral wall, (B),(C) Reflection of sinus membrane with sinus Kkit; (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, < A5kl windowE AR A7 - BaFeRA.
Germany)—& °[-3fo] Aebgine 22

Aerge) Yaer welsigickFig. 5, B, 0. 2 % B F &

g 44 29 vbolut PRP(platelet rich TAEL & % w9 WrhE o) o AvfEntt
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=2 23
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ThE B Il Z ol

S 3HL FA YEHEE ARelAtHFig. 5, F), A3 CTY
da A Aoy S Baf #o] F7hol| ik Fol4] N H & sFckFig. 6, 7).
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Fig. 6. Computed tomographic images of Lateral -approach method. (A)-Preoperative, (B) kPostoperative, © Fol )
1.5 year postoperatively. .

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

Survival criteria A 1

AET Aol 9] 71EE v} 2ol R4l

O Y=PEY Fa%7}F %t CTE B3 ¥oi7l & A ot 7= 2T w0l

@ YZHE 9| WA Falio] TarE|A] oot HA 0.4m oA T 12, 5m7kA] 0|3l FHF Fol

@ d=ZHER I FF T WA YA = 5.78m olgled ST EAE B 3.90m
4ol elsiet. (0.5~10.4m), A2H FZeNAe B 7.09m

(0.4~12,5mm) 0] At Table 2).

Table 2. Mean of remaining bone width & Height

al approach a
Site width(mm) Height(mm) width(mm) Height(mm)  Width{mm) Height(mm)
P1 6.93 5.07 121 9.57 713 9.41
p2 8.28 43 1.66 8.34 1.75 6.39
M1 10.05 3.49 9N 7.05 9.5 5.50
M2 105 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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Fig. 8. Survival rates by approach procedures & loading -
: 96.7%, 96.8%2] W2 AEEE KL AxAHT ?%
I
£9| % A 1 FA A 96.2%% 7P 2 AE s
2003A%E 2009 EA Aol AN oA B E@LHTable 4), H
BA AgE ATHE 2 71474¢] ?JE%}E % 14A & A AEZ9] #ol7F 2mell A Smgl - A2
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Table 3. Cumulative implant survival rates
| iaterslepproach | Crestalapproach . fotal
Cumutati Cumulative Cumulative
) ) Number of Y ) e ) Number of umu§| ) Number of )
Time Fail(n) mplants Survival Fail(n) molants Survival Fail(n) implants Survival
P rate(%) P rate{%) rate(%)
6m 4 291 98.6 10 423 976 14 714 98.1
Tyear i 273 98.2 i 370 974 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
Lyear 0 103 38.2 0 115 974 0 218 978
Byear 0 65 98.2 0 65 974 0 130 91.8
byear 1 8 97.9 0 23 974 | 31 97.6
Table 4. Survival rates associated with implant sites
_ lateralapproach ~ Crestal approach o
. B ) i B
site Fai(n) Survival rate(%) Fail(n) Survival rate{%) Fail(n) Survival rate(%)
BL AL Total BL Al Total BL Al Total
Pl 0 18/180100)  18/18 (100} 18/18 0 R RI% 23 0 50750 50/50 50/50(100)
P2 2 58/60(9.7)  58/58(100)  58/60{%.7) 1 7/78(%.7) i 71/18(%.7) 3 1%/138(978)  135/135100) 135/138(978)
M1 4 1220124(984) 120/122(98.4) 120/124(96.8) T 179/185((%.8) 178/179(%0.4) 178/185(96.2) 11 301/308(97.4)  298/301(99) 298/309(%6.4}
M2 0 89/89(100)  89/89(100)  89/88(100) 3 15/128(91.7) 125/1250100) 12571289770 3 213/216(%86)  213/213 213/216(98.5)
Totll 6 287/291 (986) 285/287 (99.3) 285/291(97.9) 11 413/423(976) 412/413(%9.8) M2/23(904} 1T T00/714{98.0) 697/700(39.6) 697/714(378)
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Table 5. Survival rates associated with remaining bone height
. Lateral approach Crestal ‘approach Total
Bone i 9 i o . o
e Eail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
heigh BL AL Total BL AL Total BL AL Total
H<? 2 2201000 T0/720972)  70/72(91.2) 1 20/21(9.2)  20/200100)  20/21(%.2) 3 92/93(989) 90/9%(978)  90/93(%.8)
AHLS b 131/132(99.3) 131/131(100) 131/132(%0.3) 6 80/85(94.1)  79/80(%8.8)  79/85(93) 7 217(97.2) 210/211(%9.5) 210/217(%.7)
5H<8 3 6/719(96.2)  76/76(100)  76/79(%.2) T 13144(%9.3) 143/143(100)) 143/144(993) 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(982) 3 174/177(%8.3) 174/174(100) 174/177(%8.3)
Total 6 267/291 (98.6) 285/287 (99.3) 265/291(97.9) 11 MI3/423(976) M12/N13(99.8) 412/423(974) 17 700/714(98.0) 697/700(%9.5) 697/714(976)
Table 6. Survival rates associated with remaining bone height below 5mm
LATERAL CRESTAL total
Bone - 9 i P . o
" Eail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%)
heigh BL AL Total BL AL Total BL AL Total
H<5 3 203/2000100)  201/203(99) 201/204(985) 7 100/106(952) 99/100(100) 99/108(33.4) 10 303/310(97.7) 300/303(99) 303/3i0(977)
5CH 3 84/87(966)  84/84(100)  84/87(%.6) 4 H3/623(976) 412/413(99.8) 412/423(974) T 393/400{98.3) 393/393(100) 333/400(%8.3)
Table 7. Survival rates associated with graft materials
- Lateral approach Crestal approach Total
Bone i 9 ; ‘ o
® 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(%.5) 1 135/136(%0.3) 135/135(100) 135/136(993) 5 221/224(98.7) 219/221(%9.1) 219/224(97.8)
Auto+allograft 0 6/6(100) 6/6(100) 6/6(100) | 18/19(34.7)  18/18(100)  18/19(94.7) 1 24/25(%)  24/24(100)  24/25(%)
Auto+aloplast O 163/169(100)  169/16(100) 189/169(100) 6 181/186(97.3) 180/181(99.4) 180/185(%.8) 6  350/355(98.6) 349/350(99.7) 349/355(%8.3)
Alograft 1 23/20(9.8)  23/23(100)  23/24(95.8) 1 15/16(938)  15/15(100)  15/16(338) 2 38/40(%5)  38/38(100)  38/40(%5)
Alloplast 1 3/4(75) 3/3(100) 3/4(75) 0 4/4(100) 4/4(100) 4/4(100) 5 7/8(875) 770100)  7/8(8715)
None 2 60/62(%.8)  60/60(100)  62(9%.8) 2 60/62(%8)  60/60(100)  62(%.8)
Total 6 287/291(986) 285/267(99.3) 285/291(S79) 11 A13/423(976) 412/413(99.8) 412/423(97.4) 17 T00/714(98.0) 697/700(%9.6) 697/714(976)
Table 8. Survival rates associated with implant types
o Lateral-approach Crestal -approach Total
Implant i 9 i 9 i 9
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
—_— 6 U5/249(98.4)  243/245(99.1) 243/209(975) 13/300(979) 3/B(%7) 33/3U0(STH) 14 578/589(98.1) 575/578(99.5) 575/589(976)
FBR
) 0 Q/p000)  &/e(100)  d/ae(100) 3 80/83(%3)  s0/%0(100)  80/83(963) 3 122/12(976) 122/122(100) 122/125(97.6)
surfaced implant
Total 27/291(%86)  285/287(993) 285/281(978) 11 M3/2(9TE) M/M008) 412/23(974) 1T T00/714(980) 697/700(9956) 6YT/TI4(576)
=31 8mm ©|3kQ1 W loll A S H4(96.2%)©] A (Table 5).
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Table 9. Survival rates associated with length of implant ?_g
rse
. Lateral approach Crestal-approach Total Ert:l
Im

Length of i g i i 9
g Fail(n) Survival rate(%) Fail(n) Survival rate(%) Fail(n) Survival rate(%) gn
Implant BL AL Total BL AL Total BL 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
ns 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(98.8)  82/82(100) 82/83(%8.8) 2;
13 6 235/239(983) 233/235(99.1) 233/230(975) 8 326/333(97.9) 325/326(%9.7) 325/333(976) 14 561/572(9B.1) 598/561(99.5) 558/572(97.6) ; J_I;
14 0 19/19(100)  19/19(100)  19/19(100) 2 21/23913)  2/210100)  21/23(91.3) 2 d0/8A%2)  40/40(100)  40/42(%52) o=
L
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) r@j
Total 6 287/291(96) 285/287(99.3) 285/291(97.9) 11 413/423(97.6) A12/413(99.8) 412/423(974) 17 700/714(98.0) 697/700(99.6) 697/714(976) ﬁ
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 BL AL Total
%5 0 4/4(100) a4(100)  4/40100) 0 220100} 2/20100)  2/2(100) 0 6/6(100)  6/6(100)  6/6(100)
37 3 %5/9(%9)  9/%(979)  93/96(%.9) 3 99/102(9n.1) 99/99(100) 99/102(9T.1) 6 194/198(%8) 192/194(%9) 192/198((97)
3% 0 10/10(100)  10/10(100)  10/10(100) 0 2/23100) 232301000  23/230100) 0 33/33(i00)  33/33(100)  33/33(100)
4 0 23/2(100)  23/23(100)  23/23(100) 1 3yBed) 300} 3w(9T4) 1 60/6I(%B.4)  60/80(100)  60/61(%8.4)
41 0 5/5(100)  5/5(100)  5/5(100) 0 10/100100)  10/10000)  10/10(100) 0 15/15(100)  15/15(100)  15/15(100)
47 3 136/139(978) 136/136(100) 136/139(978) 4 193/198(98.5) 192/193(995) 192/196(%8) 7 309/335(98.2) 328/329(98.7) 328/335(979)
49 0 000y (00 1/7(100) 2 2/31(935) 292901000 29/31(835) 2 /3B(T)  36/36(100)  36/38(34.7)
5 0 0 0 0 0 000) 7000 777000 0100 10000 7/7(100)
6 0 000y 7000 7/(100) 11301498y 13/13(100)  1314(%29) 1 20/21(952)  20/200100)  20/21(%5.2)
Totat 6 287/291 (98.6) 285/287(99.3) 285/291(97.8) 11 413/423(97.6) 412/413(99.8) M12/423(97.4) 17 700/714(98.0) 697/700(%9.6) 697/714(976)

T BEE98.5%)°) AXAUTEO3.4DETE  BIEANREFBOFDBY)S AT AUt

o U A3 RYT 5m Hrk 2 HA s Xz Quztee] mRAeld] ME HEEL FPHTE

AATEY YEE98.7%)0] SUHTE(96.6%)E
ot U2 A= R 9rkTable 6).
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H8] 22 AEES WY HTable 7). &3<e2] 73
& A7FETRS o|AEt HL(95.5%)7F THE o]Alxj|e}
SR AH100%) 2t W2 AIs B ot X 2A
Aol RS o 48 AofA o L& A
£(99.3%)& Bt} 5558 IEOR AMge 7

ollx et Fele ST 4 ARRTE B

41 Ho N o

S RYN A xA

A
oA+ FBR surfaced YZHET} 100%2] HEE
Ao AE HA coated Y=
E(97.6%)7} FBR surfaced YZHE(96,4%) K.}
2 AEEE Y tHTable 8).
dolo] W2 PEEoA= A2 HIA 14m
0]9] JIEHEZ A|Q|slal= BE ZooflA 97%0
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N
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