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Evaluation of factors which affect the prognosis of sinus bone graft and im-
plant placement

Young-Kyun Kim, Jin-Ah Kim

Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam,
Korea

Purpose: The aims of this study were to evaluate a variety of factors influencing the prognosis of the maxillary sinus bone graft and implant
placement.

Materials and Methods: Sinus bone grafting and implant placement were performed on 299 patients (190 male, 109 female) at Seoul
National University Bundang Hospital during period from June, 2003 to December, 2009. 736 implants were placed in 380 maxillary
sinus areas with variety of implant system and sinus elevation technique. The average age was 51.8 yr (ranging from 18 yr to 85 yr). On
the basis of medical records and dental radiographic findings, the patients’ data (such as gender, age, etc), the progress of the sinus lift
procedure, and information about the placed implants (such as length, diameter, etc) were collected.

Results: Forty six implants were removed and re-installation was done. The overall survival rate was 93.8%. The follow-up period was
46.7 months (18 ~ 68 mon) on average. The average height of the remaining alveolar bone before the surgery was 4.9 mm. Preoperative
residual bone height is significantly related with the survival rate of implants. Intraoperative sinus membrane perforation is associated
with the development of maxillary sinusitis.

Conclusion: The most important factor which influence the prognosis of maxillary sinus bonegraft and implant placement is the pre-
operative residual bone height. (JOURNAL OF DENTAL IMPLANT RESEARCH 2012;31(2):31-37)
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Table 1. Survival rate according to age and sex.
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2) B, S99 Mol

3) NYRe, YTUE I U Lo

1) HOKE BN B2 Wol WE 28

5) 4OFE s T YBUE AY AP

6) 2 A TE Nx2Y ol

& M REZ0 Fo| ZHS Thmeful WAk AL olgeksie
ol AP YSUEY] WA OIS OL8T FrheS AN T AS

slef ZAeliCt.
7) MelE e A Ul U=

[s]
8) ¥EE

A, YEUE oot B2, A 20l WE TS tishA
Hosmer$} Lemeshow #AS 74 2X2H 2)9] 242 Al
3, FA Al XRiAReIMe MEE Alo], dFe] A, HuA
o, 2, olde] AT WA piT AEE Kjolof] Tzl e 7t
ol Mg @S AT RE SAsid BAE SPSS 2
(Ver.12 for Windows, SPSS Inc., Chicago, IL, USA)2 Atg
31297 95% AlgEe J)Eo2 SRtk

£ It

1. 4ZE

= Aol =5 2 TRES 1870 687K B 46.7
Theolleny, 299%9] ExfefA| & 38024 otF AH/dE0l Al
BEje] 73671] JESTETT A-RRIT. F wE 71k T M

Age (years) Male Fail Female Fail Total Fail CSR (%)
18~29 2 0 4 0 6 0 100
30~39 19 4 8 0 27 4 85.2
40~49 61 4 23 3 84 7 91.7
50~59 62 15 43 5 105 20 81
60~69 37 4 28 3 65 7 89.2
70~79 8 2 3 0 11 2 81.8
80~89 1 0 0 0 1 0 100
Total 190 29 109 11 299 40
CSR (%) 84.7 89.9

CSR: cumulative survival rate.
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UETEE 46712M 93.8%2] HESS BT ATt UESUE MES2 5009M 81%= TPg WA UEH, 4
HE2E gAt 50, At 40Tl We MESS BT 224 o
=

2. HUS AHYES W2 2Xe MY, Ao ME 22 2ol w2 AESY| AN SAT Qe lgitHp >0.05).
(Table 1)
=YX} 2= 299302 YUK 1908, A} 1093|111, ¥ 3. MAEEL 59, oMo MouSHH ME MEE
Rt 293, SRt 1190l YBTET} Amste] SRIN o £ A (Tables 2~4)
ZES RGN, SN oHE GiTHp>0.05). We Jue USHE YELo| WYL F > Y TUBL 1¥Y, Y,
51.8M|=(18M|~85M]) 'F1 ZRofA 50tfof] 7Pg B2 REE & A A, Age) Jg 501 ST A Pt weid 241
el YERE F 1601t Anfeigten ol e ARl gue
Table 2. Survival rate according to systemic disease. ol Bolz MEED A7 gt S AEEN TS 5
O: 7 ol=Zgle A =1 0 xo
Systemic disease  No. of implants Loss CSR (%) dAfe HRAE 567l USHE T 7ME ol 87.7%2f MEs
2 BYT, o]= 173 Al QZIE MZES AL
Yes 241 16 93.4 = ML ]\_ ot ]'1:—'] [= =3 o= (942%7) L—‘}' ]
No 495 30 93.9
Total 736 46 93.8
Table 6. Survival rate according to implant diameter.
p=0.75.
Diameter (mm) No. of implants % Loss CSR (%)
2.5 3 0.4 0 100.0
Table 3. Survival rate according to smoking. 3.0 1 01 0 100.0
Smoking No. of implants Loss CSR (%) 3.3 1 0.1 0 100.0
3.4 10 1.4 1 90.0
Yes 56 7 87.5 35 3 0.4 0 100.0
No 670 39 94.2 3.8 26 3.6 1 96.2
Total 736 46 93.8 4.0 168 23.1 8 95.2
p=0.76. 4.1 13 1.8 0 100.0
4.3 51 7.0 2 96.1
4.5 25 3.4 2 92.0
Table 4. Survival rate according to sinus lesion. 4.8 152 20.9 15 %01
5.0 256 35.2 15 94.1
Sinus lesion No. of implants Loss CSR (%) Over 5 19 2.6 2 89.5
Total 72 1 4 N
Yes 28 4 85.7 ota 8 00 46 93
No 708 42 94.1 8 implant: unknown diameter.
Total 736 46 93.8
p=0.8. . ) )
Table 7. Survival rate according to implant length.
Length (mm) No. of implants % Loss CSR (%)
Table 5. Survival rate associated with implant sites.
8.0 8 1.1 0 100.0
Area No. of implants % Loss CSR (%) 9.0 4 0.5 0 100.0
13,23 4 0.5 1 75 10.0 151 20.6 17 88.7
11.5 245 33.8 9 96.3
14,24 66 9.0 3 95.2
12.0 86 11.9 8 90.7
15,25 110 14.9 3 97.2
13.0 197 26.8 11 94.4
16,26 322 43.8 24 92.5
Over 14 33 4.6 1 97.0
17,27 229 311 15 93.4 Total 704 100.0 46 93.6
18,28 5 0.7 0 0 ’ ’
Total 736 100 46 93.8 12 implants: unknown length.
Table 8. Survival rate according to pre-operative residual bone height.
Initial bone height No. of implants placed No. of implants failed No. of implants survived Implant survival rate (%)
<2 108 12 96 88.9
21~5 322 21 301 93.5
51~8 216 12 204 94.4
8.1~10 59 1 58 98.3
10.1< 31 0 31 100.0
Total 736 46 690 93.8
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34 Za@ - Yziok MoiE BolAn YBAE M@l o0 Olxls ¥F B

TEANOR obge QT S AR olel MU W
H 9xiSe] sigote 287he] YBUE F ot Ay
5101 85.7%2] MESS BYR Aobs o] g TRl YBUE

o}
MEE(94.1%)° Blel AR FAXCE Fopde gt

4 HYRS|, ABUE MY U Lol M2 MEE
Nobs Jlgen YERE Y Bes gRaiRe] 560%)

d
(75.6%), 27K|2| 1727](23.9%), KR 470(0.5%)a02 =
MNEIOD, 2} 2ol WE JSHUE MESS SAHIHCR [ot
Ao]2 BOlX] Ith(p>0.05) (Table 5).

AEE USTFEL] ZH2 5.0 mmIt 2567H(35%)= TP Bt
1, 4.0 mm, 16871(23%), 4.8 mm, 15270(21%)20]%itt. Y=
E MZ82 40 mm, 95%, 5.0 mm, 94%, 48 mm, 90% &0|%}
SU JSYE EFY AEEL FANCE o e ARIE B
O|A] ottt (p>0.05) (Table 6). AFSE JSHE Lole 115
mm7t 24571(34%)=Z 7P¢ WD, 13 mm, 19770(27%), 10.0
mm, 15171(21%) &It YEHE HEEL 11.5 mm, 96%<t
14 mm )4 97%=E =7 YEREL, 10 mmof|N 87% =2 7Pg 2
Aoy A R gt (p>0.05) (Table 7).

5. AT AHYE © TUE XIxS 0|2 YEE(Table 8)
X 21~5

mmef| 2Edtes F7t

t

6. 4OIS Y& T YBUE

NIF NS SN YB

8
AR, HOIS 72 3 4~77igo] AU YSUES NIt A

O 10

A" AP0 OE YWEE H

=)

o]
o
7 232%2 AKYCE AV G2 HESS A AYS HS
04%, X|o1 AIRISH 7S 93.0%2A SASOR Solst Kole ¢

ATHp >0.05).

7. SAUS Heso WO ok
Zu} M2Ho] 834%2 T2 A

2 16.6%S AHABI. YSHE

o] =8 H2W(92.3%)ET 2zt =

o3t Aol §iTHp>0.05

8. YSHE AE YH| IME MES H|(Table 11)

Al
UEFE N W2 86.1%7t submerged techniquel= 2

1, 13.9%7} nonsubmerged technique2 2 AL
2 271K W] Ttof] BAR o= qolgt Aol GiSiThp >

43.8%=2 7P ©Y, 51~8 mmof| BEsH= 7327t 29.3% T
A= XZZ0] 10 mm o¥Q) A9k AYH 311 YBRE nE
MZSIIT 2 mm ©Jole] He USTE MEZSL2 889%= Tt Table 11. Survival rate according to method of implant placement.
ot ZHE X|Z3Zo] YESE YEUE ABEEC| & UEHRH Type No. of implants % Loss CSR (%)
Nonsubmerged 102 13.9 7 93.1
. ) ) Submerged 634 86.1 39 93.8
. I I |
Table 9. Survival rate ac-cordlr?g to simultaneous vs delayed Total 736 100 46 938
implant placement after sinus lift.
Implant after sinus graft No. of implants (%) Loss CSR (%)
Delayed 171 (23.2) 12 93.0 Table 12. Types of complication.
Simultaneous 565 (76.8) 34 94.0
Total 736 (100) 46 938 Types No. of  cilure CSR (%)
sinus
Sinus membrane perforation 61 4 93.4
Wound dehiscence 53 5 90.6
Table 10. Survival rate according to sinus floor elevation methods. Local infection 7 0 100.0
Approach No. of implants %  Loss CSR (%) Sinusitis o 8 0 1000
Sinusitis+local infection 9 2 77.8
Crestal 122 16.6 6 95.1 Paresthesia 6 0 100.0
Lateral 614 83.4 40 92.3 Superior alveolar artery bleeding 4 0 100.0
Total 736 100 46 93.8 Total 380 43 88.7
Table 13. Survival rate according to complications.
Complication No. of implants No. of implants faild No. of implants survived Implant survival rate (%) p-value
No 603 35 571 94.7 0.22
Yes 133 11 122 91.7
Total 736 46 693
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PR A} 87.9%2] Hag BUH?). ®3 Hurzeler 52 133
9. &S o] PRSI Aol HIANES AN T AetE et TEA]
2 7 YETL AT Fue] do] TP wken TKxE ZRA] AA2P7t 4~5 mm OVl BA] YSAES AlFsIGe
o SHo| WA= SISl & ¢ YHFT2 BE G, = B 1 4 mm OBlfIME otT HUAEE = o7ld H JEUES
ZY, JIEY, 3R X2t ol Tl UEITHTable 12). 736 Aol & 3 5§ oK At 98.9%CIM YSAET} THESIA
N LEUE F 13371 SHETT gyl olg=ien 1190 o °T, 90.3%M JZ71Ee] Tt BHusIiTt. 2 Aoy
ETUETL NN, dETol DAsHA] ¢ke 603712 YETE F E Bw 46.7714e] o Rt 53t F 73671] YSTUEE F 4671
35717t MA=INT. TESO] YA ¢h2 2(94.7%)0IM LT 7t Aty 93.8%2] FH MESS BT /dE WM g@At
o] I L(91.7%)ETH B2 USAE METES 2AXT, SAN 7h R NMEES BYXTB4T%), FALH fode G
O2 oot Role giitH(p>0.05) (Table 13). Higuchi 5] 2119 oJg1H G ARIET o] @2 A4S
% 38071 AotE F 6171(16.0%)00M AdtEdet 714 Al A UE MESS ROl ole FAPL ARiEY ¢ %t MElS It
O] Lol Ml AN & T HAFHY TS U X|7] WRolRk ISP, ¢ieje] WebdE 50047t T e AE
JotE Haol doluR] gk 319719] Aets & 471e] AFetaeilM E2 BHOU((81.0%), BALE g T Park 52| 47
£ 2 Ed B34S UHUY & 5 ool Had A9 oflM oA] 5007t Vg Re MESS BHCT(93.5%), dUlM=
Z 3 JEyel PEEe] =1, BANOE fold Ml e Zk2} ERE 50TelM 91.5%2 TP R MESS BN, AR
(p=0.03) (Table 14). 7000 94.7%2 TP Be MELL BUTHD,
FrE e 34, W IS Y, doEd 49T, T

1O
10. &os Fa M3 USHE WEE A (Table 15) Aot wuio] Q1L Alh Toivh H|RAA
Al

JoIs 7178 ate] PRSAME S7INgeR d2id glet] XS3o| He T

3 38071¢] 4E & 6191(16.0%)M 2 =
0] Qoltal, o] weld] AP YTTUEE LVIETE T 5 AFe] Ml SAe YSeEe] HEE Kolrt glrta ¢
AL JETEE 10712 BEESL 91.8% 3T Hofs Fe] A AT, B Ao Al "RRILE 278t Aol M AE &) A}
23 YSUE MESL SANOE Qo Qs HBWAS Boll  ole A2 giglen] tRee] I Jkse HA Mge YsUE
oFttHp>0.05 NEE S TR AU UMY ES(87.5%) L FtF
WAL MES(85.7%)2 JUE SR WA UERAITH SAH

LA soge ggitt

UETUE Zolof] e AEEL 11.5 mm (96%)2t 14 mm
AT g 4380l Wigt 912 Branemark$} Adell2 (97%) oV3elM 7P = UEFHR, 10 mmoflA I Rok87%)
10fle] Mol BE SUSOIM SAH 109 HBE0| 70%%  YBVE 2ot A2 MESO] E3tol), S golye o
Tk 20sicH”. Hallt} Mckennak: 15%] #1014 Aots AT W2 APAES BE YSUETL 71 ASTEY vl X
FEides AT £ RS SsUE (particulated marrow O2 W2 HIEL Bt BEagion, B B2 YSTUES A
cancellous bone, PMCB)& ©]AI61a! Branemark UZTHEE 2] 251012 I YAXo 2 St AuE BY 4 T siHet: Akt
Y3t A} 90%2] HFES BB, Park 52 UYZTE Al 23 o] 2Ho] EFT Hclle YETUEL] HIES Fo171 A
2 ol MESTo| REN Ao TARAN AolE ZuZE B o] 7 YTVES Aelel ALY R ARt Y. vivd
Hsiol RIS HIPINES NasteN AlRE JEUES 7U7  Mischis BE 20| ASUES ARsl] 953t £7] o] Qo]
T, =730] Zol=th T Fadt aclo= A3, J)5 3N
= YBEE DYHY) AT RRd grEe] ARt FEe
Table 14. Relation between sinus perforation and sinusitis. BAEICH 3}9§q27>, QZYE X|AHHT 1Y ISt oo
Perforation Number Sinusitis X730 WE YEYE MELL AN QoJAdo] ¢igith Ivanoff=
Yes 61 4 Z1% 5.0 mmoflA 27%2] 2 AHIE 29t 8FA Blomqvist
No 319 4 So zrol oft RN £7] IS ¥ L] ByEYE

Table 15. Survival rate according to sinus membrane perforation (299 patients, 380 sinus lifts).

No. of sinus  No. of implants placed No. of implants failed No. of implants survived Implant survival rate (%)

Perforation 61 122 10 112 91.8
No perforation 319 614 36 578 94.1

Journal of Dental Implant Research 2012, 31(2) 31-37
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