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BACKGROUND: The platform switching 
concept involves the reduction of the 
restoration abutment diameter with respect 
to the diameter of dental implant. Long 
term follow up around these wide-plat 
forms showed higher levels of crestal bone 
preservation. 

AIM: The aim of this article is to carry out 
a literature review of studies which deal 
with the influence of platform-switched 
implants in hard and soft oral tissues. 

INTRODUCTION 

MATERIALS AND METHODS: All papers 
involving "platform switching" that are in 
dexed inPubmed were used. Clinical cases, 
experimental and nonexperimental studies 
were included, as well as literature reviews. 
RESULTS: Literature search revealed stud 
ies involving concepts of platform switch 
ing, influence of platform switching and 
studies with histological and finite element 
analyses regarding platform switching. 
CONCLUSIONS: AlI papers written by dif 
ferent researchers show an improvement in 
peri-implant bone preservation and satis 
factory aesthetic results. Further long-term 
studies are necessary to confirm these re 
sults. 

The most important criterion for the suc 
cess of dental implant is the presence of 
good amount and quality of bone around 
the implants, especially the crestal bone. 
However, early peri-imnplant bone loss has 
been commonly observed. Adell et all were 
the first to quantify and report marginal 
bone loss. Their studyindicated greater magnitude and occurrence of bone loss 
during first year of prosthetic loading.Cre 
stal bone preservation should be thought of 
even before the treatment planning for im 
plant placement. Various approaches have 
been described in the literature to prevent 
the crestal bone loss, Platform switching is 
one of them. The platform switching con 
cept is based on the use of an abutment 
smaller than the implant neck; this type of 
connection moves the perimeter of IAJ to 
the center of implant axis. It is likely that 

moving the IAJ inward brings out bacteria 
more internally and, therefore, away from 
the bone crest; this would explain the limi 
tation in bone resorption. 

MATERIAL AND METHODS 
The present study offers a review of the lit 
erature dealing with the impact of plat-
formswitched implants on the oral hard 
and soft tissues. To this effect, a Medline 
search was carried out, using the PubMed 
search engine with the key words "platform 
switching', "crestal bone loss', biologic 
width, crestal bone remodeling', "bone 
implant contact (BIC)" and, as well as com 
binations of these key words.The principal 
aspects of the consulted articles refer to the 
factors affecting crestal bone loss, platform 
switching concept and behavior ,impor-
tance of platform switching on preservation 
of crestal bone loss its microstructuraland 
its clinical relevance .A total of 20 articles 
were analyzed out of which l was 3D finite 
element study and 1 was 2D finite element 
study. 

INFERENCE 
Marginal bone loss seems to be unavoidable 
after implant placenment. This is especially 
true after abutments are connected. It has 
been suggested that asuccessful implant 
might lose an average of 1.5 mm of bone 
during the first year in function and less 
than 0.2 mm annually in subsequent 
years.1-3The causes of marginal bone loss 
are complex, with a combination of me 
chanical and biologic factors contributing 
to crestal bone loss. 

Factors affecting crestal bone loss :3,4 
1) Surgical trauma :Wildermann et al re 

ported that bone loss due to periosteal ele 
vation was restricted to the area just 
adjacent to the implant, even though a 
larger surface area of the bone was exposed 
during surgery. Surgical trauma is unlikely 
to cause early crestal bone loss. 

2)Microgap:The crestal bone levels are 
dependent upon the location of the micro 
gap and are approximately 2 mm below it. 

3) Biologic width: It acts as a barrier and 
seals against bacterial invasion and food de 

bris ingress into tooth tissue interface. 
4)Crest module : A smooth crest mod 

ule may actually contribute to the crestal 
bone loss. A smooth, parallel-sided crest 
module may result in shear stresses in this 
region, and an angled crest module of more 
than 20 degrees with a surface texture that 
increases bone contact might impose a 
slight beneficial compressive and tensile 
component to the contiguous bone and de 
creases the riskof bone loss. 

In an attempt to improve long-term 
bone maintenance around implants, a new 
implant-to abutment connection referred 
to as "platform switching" has been pro 
posed. 
The platform switching concept is based 

on the use of an abutment smaller than the 
implant neck; this type of connection 
moves the perimeter of IAJ to the center of 
implant axis. It is likely that moving the IAJ 
inward brings out bacteria more internally 
and, therefore, away from the bone crest; 
this would explain the limitation in bone 
resorption. 

In 1991, the 3i Implant Innovations Inc. 
(Palm Beach Gardens, FL) introduced wide 
diameter 5.0 and 6.0 mm implants that had 
identically dimensioned platforms. These 
were designed to be used mainly for poor 
quality bones to achieve improved primary 
stability. However, when introduced, there 
were no matching wide-diameter prosthetic 
components available, and as a result, most 
of the initially placed implants were re 
stored with standard 4.1 mm diameter 
components, which created a 0.45 mm or 
0.95 mm circumferential horizontal differ 
ence in dimension. Many platformn 
switched restored implants exhibited no 
vertical loss in crestal bone height. Thus, 
the discovery of the concept was a coinci 
dence.4 

The mechanism by which platform 
switching can contribute to maintain the 
crestal bone height could be due to four 
reasons discussed below: 
• Shifting the inflammatory cell infiltrate in 
ward and away from the adjacent crestal 
bone. 

• Maintenance of biological width and in 
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creased distance of IAJ from the crestal 
bone level. 

• The possible influence of micro-gap on 
the crestal bone is diminished. 

. Decreased stres levels in the peri-implant 
bone. 
Implant abutment connections are 

based on the design model allowing fora 
dearance fit, which permits the two parts 
(ahutment and implant) to fit together. The 
very nature of this "clearance fit" creates a 
microgap, both microscopically and 
macroscopically. this microgap not only al 
lows for movement of bacteris and their 
rvins to and from the abutment-implant 
external interface, but also allows for mi 
cromovement of the abutment within the 
implant.4 

Micromovement can create movements 

and stresses on the abutment screw which 
causes loosening and a "nmicropumping ef-
fect" that expels additional bacterial by-
products and toxins at implant-soft tissue 
interface and eventually at the osseous 
crest. With a concentration of toxins, the 
body's defenses come into play, including 
increased inflammatory cells at the osseous 
crest, causing soft tissue detachment and 
crestal bone loss. The implant design that 
displays the smallest microgap consists of 
dental abutment connections called the 
press fit", "conus", or conical connec 
tions.6 

In a recent article in Implantologic, Zip-
prich and coworkers observed micromove 
ments at the implant abutment interface 
when average occlusal forces were placed 
on them. All but a few conical designs 
showed broad evidence of a developing mi 
crogap on loading, micromovement and 
creation of the "micropumping effect" 
mentioned previously. The implant design 
that displayed the smallest microgap func 
tion fell into a second group of dental abut-
ment connections called the "press fit", 
conus, or conical connections.2 Press fit 
designs employ the "Moser taper" connec 
tion. This conical connection is used in sev 
eral implant designs of various lengths and 
angles. This allows for a bacterial seal unlike the"clearance ft connection and nearly 
eliminates micro-movement. Retention of 
the abutment, elimination of the microgap 
and micromovement are all achieved by the 
"press fit conical connection. This allows 
this unique two-piece implant design with 
a "conus" connection to behave like a "one 
piece" implant. A tight microgap and a lack 
of micro-movement will insure bone stabil 
ity at or above the shoulder of the implant, 
thereby producing a lasting papilla and soft 
tissue contours around the implant 

crown.5,6its main clinical references are 
listed below: 

1. Short implants 
Shorter implants are usually required in the 
posterior aspect mandible with minimal 
bone height above the inferior alveolar 
canal. A higher failure rate has been re 
ported for short implants. A potential ex 
planation for this phenomenon is that after 
traditional implant placement, typical post-
restorative crestal bone loss occurs and the 
shorter implant is left with less than ideal 
bone/implant contact. However, with 
placement of a platform switched implant, 
there may be less bone loss because the im-
plant/abutment junction has been moved 
medially, away from the crestal bone. This 
offers the possibility of preserving more 
bone at the coronal aspect of the short im-
plant and may increase the amount of 
bone/implant contact.7 
2. The anterior esthetic zone 
Tarnow et al. showed how the presence of 
the dental papilla is influenced by the dis-
tance between the implants. When two im 
plants are placed close to each other 
(inter-implant distance 3mm or less8) the 
inter- implant bone height can resorb 
below the implant-abutment connection, 
reducing the presence of an inter-imnplant 
papilla. This effect the clinical result in the 
esthetic zone. Platform switching reduces 
the physiologic resorption, moving the mi 
crogap away from the inter-implant bone 
that supports the papilla. Maintenance of 
midfacial bone height helps to maintain fa-cial gingival tissues. This helps to avoid cos 
metic deformities, phonetic problems, and 

lateral food impactions.9 

À finite element analysis was done to study 
the effect of microthreads and platform switching on crestal bone stress levels. It 
was reported that microthreads increase 
crestal stress upon loadingl3. When the 
concept of platform switching was applied 
by decreasing the abutment diameter, less 
stress was translated to the crestal bone in 

the microthread and smooth-neck groups. 
The study concluded that platform switch 
ing reduce stress to a greater degree in the 
micro thread model compared to the 
smooth-neck model. 10 

DISCUSSION: 

CLINICAL SECTION 

Platform switching is one of the methods 
which reduces the crestal bone loss to a 
great extent. This was theorized by Lazzara 
and Porter(4] that the inward positioning of 
the implant-abutment interface allowed the 

biologic width to be established horizon 
tally, since an additional horizontal surface 
area was created for soft tissue attachment. 
This meant that less vertical bone resorp 
tion was required to compensate for the bi 
ologic seal. Furthermore, this design might 
increase the distance between the inflam 
matory cell infiltrate at the micro gap and 
the crestal bone, thereby minimizing the ef 
fect of inflammation on marginal bone re 
modeling. 

Effect on crestal bone stress levels in im- resorption at sites with a thin mucosa. [15] 
plants with microthreads 

It was substantially contributed by Lu 
ongo[11] on biopsy specimen that an in 
flarmmatory connective tissue infiltrate was 
localized over the entire surface ofthe im 
plant platform and approximately 0.35 mm 
coronal to the LAJ but did not reach the cre 
stal bone, which may be the reason for cre 
stal bone preservation by platform 
switching. In animal experiments 
Becker[16,17]l could not differentiate the 
PLS and control groups statistically but 
concluded that PLS could prevent the api 
cal down-growth of the barrier epithelium 
in 28 days. 

The platform switching is capable of re 
ducing crestal bone loss to a mean of 1.56 
mm +0.7 mm; it also contributes to main 
taining the width and height of crestal bone 
and the crestal peak between adjacent im 
plants assessed by López-Mari[12) 
study by Hürzeler[ 18] observed that a cer 
tain amount of bone remodeling occurred 
l year after final reconstruction. During the 

first year of loading the establishment of an 
abutment ICT may explain the crestal bone 
changes. However, biologic aspects such as 
the establishment of an adequately dimen 
sioned biological width have also been ob 
served to be associated with crestal bone 

A 

Furthermore, there are several potential 
disadvantages of this procedure such as the 
ned for components that have similar de 
signs (the screw access hole must be uni 
form) and the need for enough space to 
develop a proper emergence profile.[19] 

The bio mechanical advantages was no 
ticed by Maeda[13] through 3D finite ele 
ment model and noticed that this 
procedure shifts the stress concentration 
away from the bone-implant interface, but 
these forces are then increased in the abut 
ment or the abutment screw.But,the force 
dissipation in the platform switching 
restoration is slightly more favorable in an 
internal than in an external junction, since 
it improves distribution of the loads applied 
to the occlusal surface of the prosthesis 
along the axis of the implant contributed by 
Rodriguez-Ciurana[ 14] 
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For stress at interface Canay[20] de 
signed eight different implant-abutment 
connections. Implant--abutment micro-gap 
at bone level was hypothetically set-off in 
ward toward the central axis of implant to 
create "diameter shifting" or "platform 
switching" concept. He concluded in his 
study that stresses are confined to the cor 
tical bone region around the implant neck. 
For the designs with greater horizontal off 
set, intensity of stresses are higher at the 
abutment part resting above the bone level. 
Thus, platform switching may risk the me 
chanical properties of abutments if hori 
zontal set-off is increased. Though decrease 
in abutment diameter decreases the stresses 
generated around the implant, the differ 
ences are very slight. He remarked that plat 
form switching may not be related to 
changes in load transfer. 

SUMMARY AND CONCLUSION 
How important is the loss of crestal bone in 
the overall function and long-term per 
formance of implants given that all other 
parameters are taken care of. Majority of 
the implants which have been having a suc 
cessful tenure in the oral cavity over a span 
of several years are in fact non-platform 
switched. The clinician does need to con 
sider an array of options and choose the 
best one for the patient and probably plat 
form switched implants also happen to be 
one of the techniques that have to be care 
fully chosen especially if the restorative 
stresses are going to be concentrated on a 
smaller mass of restorative material. 

REFERENCES : 
1. Adell R, Lekholm U, Rockler B, Bråne 
mark Pl. A 5 year study of osseointe 
grated implants in the treatment of 
edentulous jaw. Int J Oral Surg 
1981;10:387-4 16. 

2. Cumbo, 1. Marigo, f. Somma,. La torre, 
Minciacchi, D'addonaEuropeanReview 
for Medical and Pharmacological Sci 
enceslmplant platform switching con 
cept:a literature review2013; 17: 
392-397. 

3. Tae-Ju Oh, Joongkyo Yoon, CarlE. 
Misch, Hom-Lay Wang. The causes of 
carly implant bone loss: Myth or sci 
ence? J ofPeriodontol 2002;73:322-33. 

4. Lazzararj, porter ss. Platform switching: 
a new concept in implant dentistry for 
controllingpostrestorativecrestal bone 
levels. Int J Periodontics Restorative 
Dent 2006; 26: 9-17. 

5. James H. Doundoulakis. The abut 
ment/implant interface and its role in 
retention of crestal bone-a new para 

digm. New York County Dental Society 
Dentists' Quaterly Summer 2009; 16:6 
7. 

6. Hermann F, Lerner H, Palti A. Factors 
influencing the preservation of the peri 
implant marginal bone. Implant Dent 
2007; 16:165-75. 

7. Degidi M, lezzi G, Scarano A, Piattelli 
A. Immediately loaded titanium im 
plant with a tissue stabilizing/maintain 
ing design ('beyond platform switch') 
retrieved from man after 4 weeks: A his 
tological and histomorphometrical 
evaluation. A case report. Clin Oral Im 
plants Res 2008; 19:276-82. 

8. Cappiello M, Luongo R, Di Iorio D, 
Bugea C, Cocchetto R, Celletti R. Evalu 
ation of periimplant bone loss around 
platform-switched implants. Int J Peri 
odontics Restorative Dent Aug 2008; 
28(4):347-55. 

9. Tarnow DP, Cho SC, Wallace SS. The 
effect of inter-implant distance on the 
height of inter-implant bone crest. J Pe 
riodontal 2000; 71:546-49. 

10. Schrotenboer J, Tsao YP, Kinariwala 
V, Wang HL. Effect of microthreads 
and platform switching on crestal 
bone stress levels: A finite element 
analysis. J Periodontol 2008; 79:2166 
72 

11. Dkrishna 
,manojshetty,nehabansal,chetan hedge 
.Crestal bone preservation : a review of 
different approaches for selective im 
plant therapy indian journal of dental 
research 222 ;22;201. 

12. López-marí l, calvo-guiradojl, martín 
castelloteb, gomez-moreno g, lópez 
marí m.Implant platformswitching 
concept: an updated review. Med Oral 
Patol Oral Cir Bucal 2009; 14: e450 
454. 

13. Maeda y, horisaka m, yagi k. Biome 
chanical rationale fora single implant 
retained mandibular overdenture: an 
in vitro study. Clin Oral ImplantsRes 
2008; 19: 271-275. 

14. Rodriguez-ciurana x, vela-nebot x, 
segalà-torres m, rodado-alonso c, 
méndez-blanco v, matabugueroles m. 
Biomechanical repercussions ofbone 
resorption related to biologic width: a 
finiteelement analysis of three inn 
plant-abutment configurations. Int J 
Periodontics Restorative Dent 009; 29: 
479-487. 

15. Ericsson I, PerssonLG, Berglundh T, 
Marinello CP, Lindhe ), Klinge B. Dif 
ferent types of inflammatory reactions 
in periimplant soft tissues. J ClinPeri 
odontol 1995;22:25561. 

16. Becker J, Ferrari D, Herten M, Kirsch 

A, Schaer A, Schwarz F. Influence of 
platform switching on crestal bone 
changes at non-submerged titanium 
implants: A histomorphometrical 
study in dogs. J ClinPeriodontol. 
2007;34:1089-96. 

17. Becker J, Ferrari D, Mihatovic I, Sahm 
N, Schaer A, Schwarz F. Stability of 
crestal bone level at platform-switched 
non-submerged titanium implants: A 
histomorphometrical study in dogs. J 
ClinPeriodontol. 2009;36:532-9. 

18. Hürzeler m, fickl s, zuhr o, wachtelhc. Peri-implant bone levnel around im 
plants with platformswitched abut 
ments: preliminary data from a 
prospective study. J Oral Maxillofac 
Surg 2007;65(7 Suppl 1): 33-39. 

19. Gardner Dm. Platform switching as a 
means toachieving implant esthetics. 
NY State Dent J2005; 71: 34-37. 

20. Canay, Senay, Akça. Biomechanical as 
pects of bone-level diameter shifting at 
implant abutment interface Implant 
Dent 2009;18:239-48. 

1Salil Pawah; 2Chetan Pathak; 
3Sonal Tangri; 4Ashish Gupta; 5Shalu 
Pawah; 6Mansha Bakshi 

1Professor & Head, Department of 
Prosthodontics; 2Senior Lecturer, De 
partment of Prosthodontics; 3PG Stu 
dent, Department of Prosthodontics; 
4Professor & Head, Department of Oral 
and Maxillofacial Surgery; 6Reader, 
Dental Materials, 

Sudha Rustagi College of Dental Sci 
ences & Research, Faridabad, Haryana, 
India 

5 Private Dental Practioner, Jaipur 

Address for correspondance: 

Dr. Salil Pawah, Professor & Head, De 
partment of Prosthodontics, Sudha 
Rustagi College of Dental Sciences & 
Research, Kheri More, Bhopani, Piyush 
Heights, Sector 89, Faridabad, Haryana 
121002,India.Email ld 
pawahsalil@yahoo.com 
Phone no. - 09811114723 

34 JOURNAL OF INTERNATIONAL COLLEGE OF DENTISTS, VOL. 59, ISSUE NO. 182, DECEMBER 2014 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

