
Introduction  

There are several implant-supported rehabilitation options 

for edentulism of the maxilla and mandible. Implant-sup-

ported overdentures with four interforaminal implants are 

normally recommended as the standard treatment of the 

mandible. The situation differs in the maxilla because of 

poor bone quality, i.e., additional implants are often placed 

in the lateral area for better stability. When treating eden-

tulous patients with fixed restorations, a higher number of 

implants are used (six in the mandible, seven in the maxilla).

The aim of this document is to provide an overview of cur-

rent studies

Selected studies  

Overdentures on CAMLOG®  implants – scientifically 
well documented: The treatment of edentulous patients 

with overdentures on CAMLOG® implants has scientifically 

been well documented. Various institutions have carried 

out prospective and retrospective clinical studies on im-

plant-supported prostheses in the maxilla and mandible with 

different implant numbers (Table 1). Various bar construc-

tions and retention methods have been studied and com-

pared (Table 2). Table 3 provides an overview of the studies.

Excellent implant survival rates and high patient sa-
tisfaction: In all studies with CAMLOG® implants, excel-

lent implant survival rates and treatment successes have 

been documented [1-13]. Implant survival rates and treat-

ment successes in the studies were between 98 and 100% 

over a period of up to five years. These results correspond 

to the results of comparable studies with other established 

implant systems [14]. 

Ball abutment vs. telescopic crown – a five-year pro-
spective study: In their study, Krennmair et al. (2011)  

examined patients with overdentures over a period of five 

years [1], that were retained in the atrophied mandible with 

ball or telescopic crown attachments [1]. Twenty-five pa-

tients with edentulous mandibles were each treated with 

two CAMLOG® implants in the interforaminal region of the 

cuspids. Either a ball abutment or elastic telescopic crowns 

were used, randomly. The success of the implantation,  

condition of the peri-implant tissue, possible necessary  

interventions to maintain the prosthetic and patient  

satisfaction were evaluated. The study showed that more 

interventions were required during the five years for ball  

abutments; technical complications with the ball abutments 

(61% of cases) occurred much more frequently than with 

the telescopic crowns (38%, p<0.01). Differences were  

SUMMARY:  Several studies document the excellent treatment successes with  
CAMLOG® implants; studies up to 5 years of different retention methods  
and implant numbers.

Edentulous patients – an overview of different forms 
of treatment on CAMLOG® implants

Science / Clinical Research

Peters F, Wanner H. 
Zahnlose Patienten – ein Überblick über verschiedene Versorgungsformen auf CAMLOG® Implantaten. Logo 2011;24:8-10

Number of implants used

2 4 > 4

Mandible ✓ ✓ ✓

Maxilla ✓ ✓

Table 1: Overview of the studies on  
treatment forms on CAMLOG® implants  
in the maxilla and mandible of edentu-
lous patients: number of implants used

Table 2: Overview of the studies on treatment forms on CAMLOG® implants in the maxilla and mandi-
ble of edentulous patients: retention technique

Retention technique

Milled  

bar

Round 

bar

Ball abut-

ment

Telescopic 

crown

Galvano 

bar

Horizontally  

screwed fixation

Mandible ✓ ✓ ✓ ✓ ✓ ✓

Maxilla ✓ ✓ ✓ ✓ ✓
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Prospective and retrospective studies 

Authors Maxilla /  
mandible 

Duration / 
follow-up 

Retention Treatment on  
N implants 

Implant  
survival rate 

Retrospective / 
prospective

Krennmair et al. 

2011 [1]

Mandible 5 years Ball abutment, 

telescopic crown 

2 100% prospective

Krennmair et al. 

2011 [5] 

Mandible 3 years Milled bar,  

telescopic crown 

4 100% prospective

Xiang et al.  

2011, 2010 [9, 10] 

Maxilla 

Mandible

5 years Horizontally screwed 

fixation

6 to 9 

5 to 8

99% retrospective

Weinländer et al. 

2010 [6] 

Mandible 5 years Milled bar,  

round bar 

4 

2 or 4 

100% prospective

Krennmair et al. 

2008 [12,13] 

Maxilla 5 years Milled bar (anterior vs.  

lateral region) 

4 

6 to 8

98% retrospective

Krennmair et al. 

2008 [7] 

Mandible 5 years Milled bar,  

round bar 

4 100% prospective

Karabuda et al. 

2008 [4] 

Maxilla 

Mandible

23 months Ball abutment,  

round bar 

2 to 4 99% no statements

Krennmair et al. 

2007 [8] 

Mandible 59 months Milled bar 4 99% retrospective

Nelson et al.  

2006 [11] 

Maxilla 

Mandible

35 months Galvano bar 5 to 6 

4 

99% retrospective

Krennmair et al. 

2006 [2, 3] 

Mandible 3 years Ball abutment,  

telescopic crown 

2 100% prospective

Table 3: Prospective and retrospective studies on treatment forms on CAMLOG® implants: retention technique, number of implants, study duration 
and jaw examined (in chronological order). 
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particularly evident during the first three years (p<0.05) [1-3].  

The condition of the peri-implant tissue and treatment  

satisfaction did not differ significantly. Implant treatment 

success in both groups was 100% during five years [1]

Karabuda et al. (2008) found similar results. They compared 

overdentures with bar and ball abutment on two to four im-

plants in 26 patients [4]. The study encompassed various im-

plant systems including CAMLOG® implants. The treatment 

success with both techniques was also comparable in this 

study.

Milled bars vs. telescopic crown on four implants – 
three years of data: A very high rate of implant treatment 

successes (100% over 3 years) were also observed in a ran-

domized prospective study with 51 edentulous patients [5]. 

The patients have received a mandibular overdenture on 

four CAMLOG® implants retained with milled bars or tele- 

scopic crowns. The study showed that peri-implant condi-

tions were stable for both retention techniques. Prosthetic 

follow-ups were also comparable in both groups. Indeed, 

more plaque and tartar was observed with the bar con-

structions. However, the prosthetic treatment showed 

slight benefits with this technique. The authors conclu-

ded, that both retention methods are successful and that 

the clinician should choose the technique he/she is most 

familiar with [5].

Different retention options on two or four im-
plants: Over a period of five years, Weinländer et al. 

(2010) also observed implant survival rates of 100% [6]. 

The study included 76 patients with edentulous man- 

dibles. They received an overdenture on either two or four  
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implants. With two implants, a prefabricated round bar was 

used for retention, and with four implants, either several 

prefabricated bars were used or one milled bar. The reten-

tion methods had no impact on treatment successes and 

stability of the peri-implant tissue. Patient satisfaction was 

also comparable in all groups. However, prosthetic compli-

cations were less frequent for a milled bar on four implants 

(p<0.01). 

Krennmair et al. (2008) also found similar results. In a ran-

domized prospective study with 51 patients, they showed 

that a milled bar on four interforaminal CAMLOG® implants 

leads to fewer technical complications than the use of seve-

ral round bars. Their implant survival rates were 100% over 

five years [7]. 

A retrospective study with 67 edentulous patients also 

confirms these results [8]. The patients received implant-

supported overdentures on milled bars. Over a period of 

five years on average, the implant survival rates were 99%. 

High implant survival rates also for conditionally  
removable bridges: Treatments in edentulous maxillas  

and mandibles with conditionally removable bridges on 

CAMLOG® implants were studied by a working group in 

Berlin [9, 10]. Forty patients were included in the retrospec-

tive study over five years. They received a total of 55 bridges 

on 353 implants. On average, seven implants were placed 

in the maxilla, six in the mandible. For retention, galvano 

elements were used, which, according to the authors, com-

bine the benefits of screwed fixation and cementation. Af-

ter an average observation period of slightly more than four 

years, there were cumulative implant survival rates of 99%. 

The implant-supported bridges with galvano elements pro-

ved clinically successful and could be reliably removed at 

the schedules times. The use of an electroformed substruc-

ture allowed long-term retention, while the suprastructure 

could be removed again at any time, explain Xiang et al. 

[9, 10]. 

High patient satisfaction and treatment successes of 
implant-supported prostheses in the maxilla and man-
dible: In the years 1999 to 2005, Nelson et al. (2006) treat- 

ed 119 edentulous patients with 150 implant-supported 

galvano bar prostheses on five to six implants in the maxilla 

and four in the mandible on average [11]. For the retro-

spective study 118 prostheses could be evaluated after an 

average period of 35 months. Only seven of 568 implants 

were lost, i.e., success rates of 99%. The prosthetic seats 

were stable in 93%, only 7% showed slight movements 

during unilateral loads. 85% experienced no mechanical 

complications. Patient satisfaction was 97%. 

Anterior extension bar or posterior bars? In a retro-

spective study, Krennmair et al. (2008) compared over-

dentures in the maxilla on implants in the anterior region 

(four implants) and in the posterior regions (six implants 

after augmentation) [12, 13]. After 42.1 months on ave-

rage, 34 patients with 179 implants were examined. The 

cumulative implant survival rates were 98%. There was no 

difference between the two treatment groups in that. The 

authors concluded that with good planning, both concepts 

allow high implant survival rates and excellent peri-implant 

conditions.

Milled bars vs. telescopic crown on four implants – 
three years of data: A very high rate of implant treatment 

successes (100% over 3 years) was also observed in a  

randomized prospective study with 51 edentulous patients  

[5]. The patients received mandibular overdentures on four 

CAMLOG® implants retained with milled bars or telescopic 

crowns. The study showed that peri-implant conditions 

were stable for both retention techniques. Prosthetic follow- 

ups were also comparable in both groups. Indeed, more 

plaque and tartar were observed with the bar con- 

structions. However, the prosthetic treatment showed slight 

benefits with this technique. The authors concluded, that 

both retention methods are successful and that the clinician 

should choose the technique he/she is most familiar with 

[5].

Peters F, Wanner H. 
Zahnlose Patienten – ein Überblick über verschiedene Versorgungsformen auf CAMLOG® Implantaten. Logo 2011;24:8-10



Order

 

Surname                             

First Name     

Street    

City, Postcode      

Telephone      

E-mail 

Fax to:

CAMLOG Biotechnologies AG  Margarethenstrasse 38 

Please, send me further information about the 
CAMLOG®/CONELOG® Implant System.

Edentulous patients – an overview of different forms 
of treatment on CAMLOG® implants

Science / Clinical Research

REFERENCES

[1]  Krennmair G, Seemann R, Weinländer M, Piehslinger E. Comparison 

of ball and telescopic crown attachments in implant-retained mandi-

bular overdentures: a 5-year prospective study. Int J Oral Maxillofac 

Implants 2011: 26: 598-606.

[2]  Krennmair G, Weinländer M, Krainhöfner M, Piehslinger E. Implan-

tatgetragene Deckprothesen im Unterkiefer auf Kugelgeschieben 

oder Teleskopkronen – eine prospektive Dreijahresstudie. Implanto-

logie 2006; 14: 235-243.

[3]  Krennmair G, Weinländer M, Krainhöfner M, Piehslinger E. Implant-

supported mandibular overdentures retained with ball or telescopic 

crown attachments: a 3-year prospective study. Int J Prosthodont 

2006; 19: 164-170.

[4]  Karabuda C, Yaltirik M, Bayraktar M. A clinical comparison of pros-

thetic complications of implant-supported overdentures with diffe-

rent attachment systems. Implant Dent 2008; 17: 74-81.

[5]  Krennmair G, Sütö D, Seemann R, Piehslinger E. Removable four 

implant-supported mandibular overdentures rigidly retained with te-

lescopic crowns or milled bars: a 3-year prospective study. Clin Oral 

Impl. Res 2011; doi 10.1111/j.1600- 0501.2011.02169.x.

[6]  Weinländer M, Piehslinger E, Krennmair G. Removable implant-pros-

thodontic rehabilitation of the edentulous mandible: five-year results 

of different prosthetic anchorage concepts. Int J Oral Maxillofac 

2010; 25: 589-597.

[7]  Krennmair G, Krainhöfner M, Piehslinger E. The influence of bar 

design (round versus milled bar on prosthodontic maintenance of 

mandibular overdentures supported by four implants: a 5-year pros-

pective study. Int J Prosthodont 2008; 21: 514-520.

[8]  Krennmair G, Krainhöfner M, Piehslinger E. Implant-supported man-

dibular overdentures retained with a milled bar: a retrospective study. 

Int J Oral Maxillofac Implants 2007; 22: 987-994.

[9]  Xiang L, Hu X, Mehrhof J, Nelson K. Klinische Evaluation von bedingt 

abnehmbaren Brücken im zahnlosen Kiefer: Fünfjahresergebnisse. 

Quintessenz Zahntech 2011; 37(7): 906-912.

[10]  Xiang L, Hu X, Mehrhof J, Nelson K. Clinical evaluation of a fixed 

(retrievable) implant-supported prosthesis in the edentulous jaw: a 

5-year report. Quintessence Int 2010;41:277-283.

[11]  Nelson K, Melerski M, Agariguchi A, Hildebrand D. Retrospektive 

klinische Studie von implantatgetragenen Galvano-Steg-Prothesen. 

Deutsche Zahnärztliche Zeitschrift 2006; 61: 32-37.

[12]  Krennmair G, Krainhöfner M, Piehslinger E. Retrospektive Vergleichs-

studie zu implantatgetragenen Oberkieferdeckprothesen auf gefräs-

ten Stegen. Implantologie 2008; 16(3): 287-298.

[13]  Krennmair G, Krainhöfner M, Piehslinger E. Implant-supported maxil-

lary overdentures retained with milled bars: maxillary anterior versus 

maxillary posterior concept – a retrospective study. Int J Oral Maxil-

lofac Implants 2008; 23: 343-352.

[14]  Andreiotelli M, Att W, Strub JR. Prosthodontic complications with im-

plant overdentures: a systematic literature review. Int J Prosthodont 

2010; 23(3): 195-203.

Peters F, Wanner H. 
Zahnlose Patienten – ein Überblick über verschiedene Versorgungsformen auf CAMLOG® Implantaten. Logo 2011;24:8-10



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [100 100]
  /PageSize [612.000 792.000]
>> setpagedevice


