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Abstract

Retrospective Study of Sandblasted, Large-grit and Acid-etched Implant

Ji-Ho Jo, Su-Gwan Kim, Seong-Yong Moon, Ji-Su Oh, Jin-Ju Park, Jong-Won Jung,
Dae-Woong Yoon, Seong-Su Yang, Mi-Ae Jeongl

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University,
'Department of Dental Hygiene, Kangwon National University

Purpose: This study evaluated the prognosis and survival rate of SLA (Sandblasted, Large-grit and Acid-etched) implants
and it also evaluated the prosthodontic complications and the associated factors,

Methods: Twenty seven patients (14 men and 13 women, mean age: 54.9) who visited Chosun University Hospital Implant
Center with the chief desire for placement of an implant in an edentulous area from March, 2008 to December 2008 and
who received placement of a SLA implant (Implantium{&, Dentium Co,, Korea) were selected for this study.

Results: The average follow-up period was 15 months and the study was based on the treatment records, radiographs
and clinical examinations. A total of 69 implant cases were retrospectively assessed for the width and length of the implant,
the primary and secondary stability, the combined surgery, the employed bone graft material and barrier membrane, the
status of the opposing tooth, implant failure and the prosthetic complications, During the follow-up period (average: 15
months), the accumulative survival rate of the 69 implants in 27 patients was 100%, Complications such as infection, sinusitis
and fixture exposure after surgery were seen for 5 implants in 4 patients, Complications such as screw loosening, contact
loosening and peri-implant gingivitis after prosthodontic treatment occurred in 7 cases (10.14%).

Conclusion: This study reports placement of SLA implants may cause various complications, yet the final accumulative
survival rate was 100%. The SLA implant (Implantium‘@) has an excellent clinical survival rate and outcome,
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Table 1. Age distribution

Age of patients (years)
20~29 30~39 40~49 50~59 60~69 70~79 Total

Men 3 0 2 2 5 2 14
Women 0 0 3 5 4 1 13
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Table 2. Distribution according to location

2 9y 9

Table 4. Types of surgery

Area No. of implants Type No. of implants
Upper teeth Sinus bone graft 10
Incisor 11 BAOSFE 0
Canine 7 OSFE 0
1st premolar 3 GBR 32
2nd premolar 4 Simple implant placement 27
1st molar 3 Total 69
2nd molar 1
Lower teeth BAOSFE, bone added osteotome sinus floor elevation; OSFE, os-
Incisor 8 teotome sinus floor elevation; GBR, guided bone regeneration.
Canine 8
1st premolar 3
fgtd n?(rj::olar g Table 5. Types of bone grafts
2nd molar 7 .
Total 69 Bone graft No. of implants
No - 27
Bio-Oss® 5
AutoBT" 3
®
Table 3. Distribution according to diameter and length Tutoplas't*/k\ 20
Allomatrix™ 8
Diameter No. of Length No. of Bio-Oss“+AutoBT" 6
(mm) implants (mm) implants Total 69
3.4 6 8 10 Bio-Oss®, Geistlich-Pharma, Wolhusen, Switzerland, Anorganic
3.5 1 10 36 bovine bone material; AutoBT", Korea Auto-teeth & Bone Bank,
3.8 27 12 18 Korea, Autogenous tooth powder; Tutoplast®, Tutogen Medical
4.1 1 14 5 GmbH, Germany, Mineralized cancellous bone allograft;
4.3 32 Allomatrix®, Wright Medical Technology, Inc., USA, Demineraliz-
4.8 2 ed cancellous bone allograft.
Total 69 Total 69
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(10.1%) 2 EUTHTable 2). AM83F YZFHEE 5 Sandblast-
ed Largeg- grit Acid etching (SLA) surfaceS Z&+= Implantium®
(Dentium Co., Seoul, Korea) implant®, Zo|:= 8 ~14 mm=,
10 mme] AZTET} 3670(52.2%0) 2 7PF Bl 12 mme
1871(26.1%), 8 mmE= 107](14.5%), 14 mm= 570(7.2%) <SA1=
o] ARgEon AAL 38 mme} 4.3 mm7} 22t 2770
(39.19%0)9}F 327](46.4%) = Bo| AREEATHTable 3).

Table 6. Types of barrier membranes

Membranes No. of implants
No 42
COPIOS® Pericardium membrane 18
Bio-Gide™ 3
OsseoGuard™ 6
Total 69

CoPIOS® Pericardium membrane, TUTOGEN Medical GmbH,
Germany; Bio-Gide®, Geistlich Pharma Ag, Switzerland;
OsseoGuard™ Biomet 3i, USA.

= o]y flo] AEERF A 9= 2770(39.1%) AL
UZSHE 233} 520l Sinus bone grafts A3 9= 107}
(14.5%), Guided bone regeneration (GBR)& A|3J3+ A9+
3271(46,4%) QtH(Table 4). AF&E F o]AAE Bio-Oss®
(Geistlich-Pharma, Wolhusen, Switzerland), AutoBT ™ (Korea
Auto-teeth & Bone Bank, Seoul, Korea), Tutoplast® (Tutogen
Medical GmbH, Neunkirchen am Brand, Germany), Alloma-
wix® (Wright Medical Technology Inc., Arlington, TN, USA)$]
o, Tutoplast®-§— ARR3E A7} 2070(28.9%) 2 7 wekch
(Table 5). & o|2z A AMgat ke copros®
Pericardium membrane (Tutogen Medical GmbH, Neunkirch-
en am Brand, Germany), Bio-Gide™ (Geistlich Pharma Ag,
Wolhusen, Switzerland), OsseoGuard™ (Biomet 3i, Warsaw,
UsA) 5 tFlorn], A o JEHE F 2770(39.1%) oA
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Table 9. Types of complications after prosthodontic delivery

Types No. of implants
Table 7. Postoperative complications Screw Ioos.ening ) ) 2
Screw-retained prosthesis contact loosening 2
Types No. of implants Food retention 0
Delayed implant failure 0
Infection 2 Peri-implant gingivitis 2
Fixture exposure 2 Soft tissue biting 1
Maxillary sinusitis 1 Prosthesis dislodgement 0
Total (69) 5 (7%) Total 7 (10%)
Table 8. Postoperative complications
Age Sex PMH Location D/L Surgery Complication
77 F Ischemic stroke #43 3.4/10 GBR Fixture exposure
66 F #22 3.4/10 GBR Infection
#23 4.3/10 GBR Infection
61 M HTN, DM #15 4.3/10 Simple implantation Maxillary sinusitis
59 F HTN #15 4.3/10 Lateral window sinus bone graft Fixture exposure

HTN, hypertension; DM, diabetes millitus; D, diameter; L, length; GBR, guided bone regeneration.
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Table 10. Status of opposing tooth and prosthetic complication

Complications

Total
No Yes

Natural tooth 12 2 14
Crown 10 1 11
Implant 3 0 3
Bridge 5 3 8
Edentulous state 32 1 33
Total 64 7 69

ing, peri-implant gingivitis, soft tissue biting®] 2=t}
(Table 9). 271(2.9%6)2] JEFENA screw loosening S K
o crowng FASE & YRE AJFSIL torque driverE AR
o] YALE A o] s 231du}. Peri-implant gingivitist
271] AZTE(2,9%) oMM b=, 22 35 2 E3o| #
=1L curettage & chlorhexidineS ©]-83F =S 53
3433, Contact looseninge 2702] UYZTHE(2,.9%) A
YeRdo™, porcelaing F7F5FAY re-fabrications %3) 312
3k, 17e] AEHEN LER soft tissue biting S5}

a2
AZTES] T 542 JETE 9] osseointergrationdl] 5
83t JEFES vHoke A oln] W2 AFelA] BaElh

[4,5,27]. HA coating, blasting, etching 5o 2|3} FHo] A2
E Zte AZSTE| Hl3|
AA| S} HEo| $4751H, osseointergration A] B ot
TH4,28,29], wiebAa] 0] ARl AEFUET} dFHoze £
< AFE Wk & 5 Quh30. YEHE 1He] ARVE
77171 gk i ksl ddaE] 2o e,

Titanium plasma-sprayed (TPS), HA coating, Blasting, Acid

=

2] QZZ+E = machined surface

©
N
(o]

etching, Blasting and etching, Anodizing oxidation 52| H}'H
o2 3¥ ARVIE TR AEHES] FES) Hol A
F31 QJH3l. ©] = Blasting and etching B'H-& blasting3F
% acid treatmentZ A|8Y3F HHHO Z blasting A] Z+&E3h=
YAE o AAste] FH 0B Folw obgel 4 1
a3z o e FES A= WP O =R, Sandblasted
Largeg-grit Acid etching (SLA) surface implant$] Implantium®
(Dentium Co,, Seoul, Korea) implant= ©]9} Z-& FHA]2=
g Zloj},

SLA surface implant®] &3 A=

AF4 Al thelir= ofv]

o 50| HuERJr) Gokcen-Rohling S{3118 SLA sur-

-0
To

4y %

3
SHrelM dsgh AEEd ASES skl vk ARSE IE
ES ITI (Straumann AG, Waldenburg, Switzerland) $3.214
gotellrl 91.00%, sketellr] 97.81%2] daE-g Haskeirt.
Penarrocha 5% 441702] ITT implantE thdo 2 2 31d719]
A A ATrellM 96.2%9] BEES Harghl Qlrhz2l 2
Holkdi= SLA implant®] V3 &84S ¥4 s B3
ol iz} 319ie}. A3 QZeEE Implantium® (Dentium
Co., Seoul, Korea) implant® Hit 157§€2] 4 7 27}
S AERL 1000, o]le] ST e TS Hok=
Ae A el 571 AL 2 34 ) 7Klo] e Aol
0:16(’)]:-9— U] ;}3\._

[¢]

face implant

% dbgsl 7kl peri-implantitiss Y&
Fa3 Yelog odeA it peri-implantitis ]
o]3kgof thal Berglundh {3312 0~14%, Renvert 5{341-2
16062 0|88 LehIckL oM, T 1 mol] Qg

i= =T

£ AT ARle] A% olfhae FRIck st ¥ AT

M= FH 157099 AL 7Izbel peri-implantitis® YERt
AT Y3, USTE 29 F 7o) WAt 9= 270

(2.9%) oA YERITE,

)
dl, Pikosl3she N ool AT HE 7% F 4 T

FrFolekn Busgct HOIE AdEolt dBAE A F
PR el ool WFo] W Ao R s e

o010 wmTi 10 = o XTI
TH36,37]. “gotE Aduto]l e IS ul, 5 mm ofske] A2
A 735 dets A 7P Il Aure] e Aol
oJsf AAAFE 7l & 5 iFlo axEn & HE(5~10
mm)& F Sl S o83 HHrt ded Aok

Pikos[351%= 10 mm o]i+e] & gl cross-linked type I
collagen membrane< ©]-83F #|&d7} 3= ole}al B sty
o} 2 elkd= 1789 $leld] 5 mm Fwe] FEo] Eagsie]
T4 Feb v olge] IR T Bgel o R qEdE
49 W Bolae Ao A MRl

ot AFF A A5E B dEHoR ASEHIh
Mischi3Sh= o] 2bAle) A Fek, A
9 glucocorticosteroids FoFo| gty At AF 3 7HdS
L8}, TioF 7hlo] WAk At WioF 2 7154
Arte] A3l HH, 434 A B anticongestants] A

Z0] 2~

o] Wasjria Busiert,
YEAE] 3B ol A VI FPl hR

¢

7= BA ¥k Chung 53912 iAot JEE A2
Afolol] Soldh vl edkgdo] il Harghal glor, £ il
2 AEEC] 100%2 UERES.
Solg wigk dAdido] i3det

=1
3
[e>

J Korean Assoc Maxillofac Plast Reconstr Surg



Ji-Ho Jo: Retrospective Study of Sandblasted, Large-grit and Acid-etched Implant

E oA A AE=Eo] 100%E Holal HE T
plantitis7} 2R ¢ke He Fdlo] 47} A 4 APk
o] k7] wiEo2 AT} Sandblasted Large-grit Acid
etching (SLA) surface implant ]9 3 ©@7|7ke] A4 At
9 ol kel @ 4 ol B O e Zele oz
71l g Al gk 77t dastele} AlsE.

< peri-im-

2 &
Aol
surface?] Implantium® (Dentium Co., Seoul, Korea) im-
plantg ¥ F @7Rke] ol A3 o olF, HF, ol
HJrﬁ A=Al eisl Folrarat st 697e] FEHRE T
EHE A9 F 7.2%0K 2, AT ==, dekede] d
%—Ol ERdaL, BE $10.1%00 AR T sl et
ot 1570h7te] 2741 717F 52t sandblasted, Large-grit
and Acid-etched (SLA) implant= 953F oAk 2 2 100%
o AEge el

Sandblasted Largeg-grit Acid etching (SLA)

References

1. Adell R, Lekholm U, Rocler B, Brdanemark PI.
study of osseointegrated implants in the treatment of eden-
tulous jaw. Int J Oral Surg 1981;10:387-410,

2. Adell, R, Eriksson B, Lekholm U, Branemark PI, Jemt T
Long-term follow-up study of osseointegrated implants in
the treatment of totally edentulous jaws. Int J Oral Maxillo-
fac Implants 1990;5:347-59.

3. Wennerberg A, Albrektsson T, Andersson B. Design and

A 15-year

surface characteristics of 13 commercially available oral im-
plant systems. Int J Oral Maxillofac Implants 1993;8:622-33.

4. Cochran DL, A comparison of endosseous dental implant
surfaces, J Periodontol 1999;70:1523-39,

. Shalabi MM, Gortemaker A, Van’t Hof MA, Jansen JA,
Creugers NH, Implant surface roughness and bone healing:
a systematic review. J Dent Res 2006;85:496-500.

6. Martin JY, Schwartz Z, Hummert TW, et al, Effect of tita-
nium surface roughness on proliferation, differentiation, and
protein synthesis of human osteoblast-like cells (MG63). ]
Biomed Mater Res 1995;29:389-401.

7. Pebé P, Barbot R, Trinidad J, et al. Countertorque testing

N

and histomorphometric analysis of various implant surfaces
in canines: a pilot study, Implant Dent 1997;6:259-65.

8. Postiglione L, Di Domenico G, Ramaglia L, et al. Behavior
of Sa0S-2 cells cultured on different titanium surfaces, J
Dent Res 2003;82:692-6.

9. Buser D, Mericske-Stern R, Bernard JP, et al,
evaluation of non-submerged ITI implants, Part 1: 8-year
life table analysis of a prospective multi-center study with
2359 implants, Clin Oral Implants Res 1997;8:161-72.

10. Takeshita F, Iyama S, Ayukawa Y, Akedo H, Suetsugu T.
Study of bone formation around dense hydroxyapatite im-

Long-term

11,

12,

13.

14.

15,

16.

17.

18.

19.

20.

21,

22,

23,

24,

25,

357

plants using light microscopy, image processing and con-

focal laser 1997;18:
317-22,

Ishizawa H, Fujino M, Ogino M. Mechanical and histological

scanning microscopy. Biomaterials

investigation of hydrothermally treated and untreated anodic
titanium oxide films containing Ca and P. ] Biomed Mater
Res 1995;29:1459-68.

Gotfredsen K, Wennerberg A, Johansson C, Skovgaard LT,
Hjgrting-Hansen E. Anchorage of TiO2-blasted, HA-coated,
and machined implants: an experimental study with rabbits.
J Biomed Mater Res 1995;29:1223-31.

De Lange GL, De Putter C, De Wijs FL. Histological and ul-
trastructural appearance of the hydroxyapatite-bone inter-
face. ] Biomed Mater Res 1990;24:829-45,

Inoue T, Matsuzaka K, Yoshinari M, Abiko Y, Shimono M,
Implant-bone tissue interface, Bull Kanagawa Dent College
1999;27:132-41,

Tamura M, Tanaka O, Maida T. A 5-year clinical study of
hydroxyapatite (HA)-coated implants, J Jpn Prosthodont Soc
1997;41:620-8.

Kent JN, Block MS, Finger IM, Duerra L, Larsen H, Misiek
DJ. Biointegrated hydroxyapatite-coated dental implants:
5-year clinical observations. ] Am Dent Asoc 1990;121:
138-44.,

Mimura K, Watanabe K, Okawa S, Kobayashi M, Miyakawa
O. Morphological and chemical characterizations of the in-
terface of a hydroxyapatite-coated implant. Dent Mater J
2004;23:353-60.

Diniz MG, Soares GA, Coelho M]J, Fernandes MH, Surface
topography modulates the osteogenesis in human bone mar-
row cell cultures grown on titanium samples prepared by a
combination of mechanical and acid treatments, J Mater Sci
Mater Med 2002;13:421-32,

Taborelli M, Jobin M, Frangois P, et al, Influence of surface
treatments developed for oral implants on the physical and
biological properties of titanium, (I) Surface Characteriza-
tion, Clin Oral Implants Res 1997;8:208-16,

Takeuchi M, Abe Y, Yoshida Y, Nakayama Y, Okazaki M,
Akagawa Y, Acid pretreatment of titanium implants, Bioma-
terials 2003;24:1821-7.

Jeong R, Marin C, Granato R, et al. Early bone healing
around implant surfaces treated with variations in the re-
sorbable blasting media method, A study in rabbits. Med
Oral Patol Oral Cir Bucal 2010;15:119-25,

Cochran DL, Buser D, ten Bruggenkate CM, et al. The use
of reduced healing times on ITI implants with a sandblasted
and acid-etched (SLA) surface: early results from clinical tri-
als on ITI SLA implants, Clin Oral Implants Res 2002;13:
144-53.

Buser D, Schenk RK, Steinemann S, Fiorellini JP, Fox CH,
Stich H.
tegration of titanium implants., A histomorphometric study in
miniature pigs. J Biomed Mater Res 1991;25:889-902.
Larsson C, Emanuelsson L, Thomsen P, et al,

Influence of surface characteristics on bone in-

Bone re-
sponse to surface modified titanium implants - studies on
the tissue response after 1 year to machined and electro-
polished implants with different oxide thicknesses. J Mater
Sci Mater Med 1997;8:721-9.

Larsson C, Thomsen P, Aronsson BO, et al. Bone response to

Vol. 33 No. 4, July 2011



358 =A|%: Sandblasted, Large-grit and Acid-etched Implantol] tht

26,

27.

28,

29.

30.

31

surface-modified titanium implants: studies on the early tissue
response to machined and electropolished implants with differ-
ent oxide thicknesses. Biomaterials 1996;17:605-10.

Buser D, Weber HP, Brdgger U. The treatment of partially
edentulous patients with ITI hollow-screw implants; presur-
gical evaluation and surgical J Oral
Maxillofac Implants 1990;5:165-75.

Albrektsson T, Wennerberg A. Oral implant surfaces: Part

procedures. Int

1--review focusing on topographic and chemical properties
of different surfaces and in vivo responses to them. Int J
Prosthodont 2004;17:536-43,

Wennerberg A, Ektessabi A, Albrektsson T, Johansson C,
Andersson B. A 1-year follow-up of implants of differing
surface roughness placed in rabbit bone., Int J Oral
Maxillofac Implants 1997;12:486-94,

Abrahamsson I, Berglundh T, Linder E, Lang NP, Lindhe J.
Early bone formation adjacent to rough and turned endo-
sseous implant surfaces, An experimental study in the dog.
Clin Oral Implants Res 2004;15:381-92.

Khang W, Feldman S, Hawley CE, Gunsolley J. A multi-cen-
ter study comparing dual acid-etched and machined-surfaced
implants in various bone qualities. J Periodontol 2001;72:
1384-90.

Gokcen-Rohlig B, Yaltirik M, Ozer S, Tuncer ED, Evlioglu
G. Survival and success of ITI implants and prostheses: ret-
rospective study of cases with 5-year follow-up. Eur J Dent
2009;3:42-9,

s
S|

Pt A

32,

33.

34.

35.

36.

37.

38.

39.

Penarrocha M, Guarinos J, Sanchis JM, Balaguer J. A retro-
spective study (1994-1999) of 441 ™ implants in 114 pa-
tients followed-up during an average of 2.3 years. Med Oral
2002;7:144-55.

Berglundh T, Persson L, Klinge B. A systematic review of
the incidence of biological and technical complications in
implant dentistry reported in prospective longitudinal studies
of at least 5 years, ] Clin Periodontol 2002;29(Suppl 3):
197-212; discussion 232-3,

Renvert S, Lessem J, Lindahl C, Svensson M., Treatment of
incipient peri-implant infections using topical minocycline
microspheres versus topical chlorhexidine gel as an adjunct
to mechanical debridement, J Int Acad Periodontol 2004;6(4
Suppl):154-9.

Pikos MA. Maxillary sinus membrane repair: report of a
technique for large perforations. Implant Dent 1999;8:29-34,
Doud Galli SK, Lebowitz RA, Giacchi RJ, Glickman R,
Jacobs JB. Chronic sinusitis complicating sinus lift surgery.
Am J Rhinol 2001;15:181-6.

van den Bergh JP, ten Bruggenkate CM, Disch FJ, Tuinzing
DB. Anatomical aspects of sinus floor elevations, Clin Oral
Implants Res 2000;11:256-65.

Misch CM. The pharmacologic management of maxillary si-
nus elevation surgery. J Oral Implantol 1992;18:15-23.
Chung DM, Oh TJ, Lee J, Misch CE, Wang HL. Factors af-
fecting late implant bone loss: a retrospective analysis. Int J
Oral Maxillofac Implants 2007;22:117-26,

J Korean Assoc Maxillofac Plast Reconstr Surg



