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I n c l u s i on 	
  

 	
  	
  Pa#ents	
  >	
  18	
  years	
  old	
  

 	
  	
  Single	
  implants	
  with	
  neighbouring	
  teeth	
  

 	
  	
  Anterior	
  maxilla,	
  15-­‐25	
  

 	
  	
  Healed	
  bone,	
  at	
  least	
  6	
  weeks	
  post-­‐extrac#on	
  

 	
  	
  Adequate	
  bone	
  volume	
  by	
  clinical	
  examina#on	
  

 	
  	
  ASA	
  I	
  

Materials	
  and	
  Methods	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Ex c l u s i on 	
  

 	
  	
  Heavy	
  smokers	
  (>	
  10	
  cig/day)	
  

 	
  	
  Demanding	
  esthe#c	
  cases	
  

 	
  	
  Parafunc#ons	
  

 	
  	
  Signs	
  of	
  infec#on	
  

Materials	
  and	
  Methods	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Protocol	
  

• 	
  Flap	
  surgery	
  
• 	
  Drilling	
  sequence	
  

• 	
  Primary	
  stability	
  >	
  40	
  Ncm	
  

• 	
  Impression	
  

• 	
  Crown	
  within	
  3	
  days	
  

• 	
  Zirconia	
  /	
  Porcelain	
  
• 	
  Recall	
  sessions	
  

• 	
  OHIP-­‐14	
  
• 	
  CBCT	
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  crown	
  	
  



Results	
  

PaFen t 	
   d i s t r i buFon 	
  

 	
  	
  14	
  pa#ents	
  

 	
  	
  Single	
  in	
  anterior	
  maxilla	
  (15-­‐25	
  loca#on)	
  

 	
  	
  6	
  male,	
  8	
  female	
  

 	
  	
  Mean	
  age	
  55	
  (31-­‐80)	
  

 	
  	
  1	
  smoker	
  (4	
  cig/day)	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Co-Axis clinical research 

    1 week      6 weeks    3 months       6 months            1 year 

Time Mean SD Range P-value 

1 weeks 0.19 mm 0.129 0.00 - 0.55 0.001* 

2 weeks 0.47 mm 0.193 0.10 - 0.95 0.001* 

4 weeks 0.70 mm 0.239 0.30 - 1.30 0.001* 

6 weeks 0.95 mm 0.239 0.60 - 1.50 0.001* 

3 months 1.12 mm 0.205 0.90 - 1.70 0.001* 

6 months 1.19 mm 0.224 1.00 - 1.80 0.008* 

12 months 1.20 mm 0.215 1.00 - 1.80 0.052 

Marginal bone loss 
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Co-Axis clinical research 

    1 week             2 weeks     4 weeks         6 weeks       3 months       6 months         1 year 

  Ongoing mid-facial recession 
  No significant changes in mesial papilla height 

  Decrease in distal papilla height during first 3 months 

Soft tissue 



Co-Axis clinical research 
Soft tissue 

  Ongoing mid-facial recession 
  No significant changes in mesial papilla height 

  Decrease in distal papilla height during first 3 months 

Time Recession 

Mid	
  facial 
3	
  months 0.30	
  mm 
6	
  months 0.31	
  mm 
12	
  months 0.37	
  mm 

Mesial	
  papilla 
3	
  months 0.07	
  mm 
6	
  months -­‐	
  0.19	
  mm 
12	
  months -­‐	
  0.14	
  mm 

Distal	
  papilla 
3	
  months 0.54	
  mm 
6	
  months 0.44	
  mm 
12	
  months 0.35	
  mm 



3D	
  Cone	
  Beam	
  CT	
  

 	
  1	
  week	
  	
  

 	
  6	
  months	
  

Results	
  

Implant	
  bone	
  loss	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
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Buccal	
   1,29	
  mm	
  

Bucco-­‐Distal	
   1,18	
  mm	
  

Distal	
   1,18	
  mm	
  

Palato-­‐Distal	
   1,11	
  mm	
  

Palatal	
   1,18	
  mm	
  

Palato-­‐Mesial	
   1,16	
  mm	
  

Mesial	
   1,16	
  mm	
  

Bucco-­‐Mesial	
   1,07	
  mm	
  

AVERAGE	
   1,19	
  mm	
  

3D	
  Cone	
  Beam	
  CT	
  

Implant	
  bone	
  loss	
  

Results	
  

Angulated	
  implants	
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  loaded	
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  a	
  full	
  ceramic	
  crown	
  	
  



Co-Axis clinical research 
Quality of Life 

Q1:	
  Have	
  you	
  had	
  trouble	
  pronouncing	
  any	
  words	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q2:	
  Have	
  you	
  felt	
  that	
  your	
  sense	
  of	
  taste	
  has	
  worsened	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q3:	
  Have	
  you	
  had	
  painful	
  aching	
  in	
  your	
  mouth?	
  

Q4:	
  Have	
  you	
  found	
  it	
  uncomfortable	
  to	
  eat	
  any	
  foods	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q5:	
  Have	
  you	
  been	
  self	
  conscious	
  because	
  of	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q6:	
  Have	
  you	
  felt	
  tense	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q7:	
  Has	
  your	
  diet	
  been	
  unsa)sfactory	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q8:	
  Have	
  you	
  had	
  to	
  interrupt	
  meals	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q9:	
  Have	
  you	
  found	
  it	
  difficult	
  to	
  relax	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q10:	
  Have	
  you	
  been	
  a	
  bit	
  embarrassed	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q11:	
  Have	
  you	
  been	
  a	
  bit	
  irritable	
  with	
  other	
  people	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q12:	
  Have	
  you	
  had	
  difficulty	
  doing	
  your	
  usual	
  jobs	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q13:	
  Have	
  you	
  felt	
  that	
  life	
  in	
  general	
  was	
  less	
  sa)sfying	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

Q14:	
  Have	
  you	
  been	
  totally	
  unable	
  to	
  func)on	
  because	
  of	
  problems	
  with	
  your	
  teeth,	
  mouth	
  or	
  dentures?	
  

OHIP-­‐14	
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EstheFcs	
  

Mean	
  Pink	
  Esthe#c	
  Score	
  =	
  8.35	
  /	
  14	
  

Mean	
  White	
  Esthe#c	
  Score	
  =	
  6.35	
  /	
  10	
  

Results	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



ComplicaFons	
  
  4	
  cases	
  of	
  screw-­‐loosening	
  before	
  final	
  torquing	
  at	
  6	
  months	
  

  1	
  case	
  of	
  porcelain	
  chipping	
  at	
  1	
  year	
  control	
  

Results	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Discussion	
  

Single	
  tooth	
  replacement	
  by	
  immediate	
  loading	
  

Siddique	
  et	
  al.,	
  J	
  Oral	
  Implantol	
  2008	
  
	
  98.04	
  %	
  success,	
  mean	
  bone	
  loss	
  1.05	
  mm	
  

	
  
Hall	
  et	
  al.,	
  Clin	
  Impl	
  Dent	
  Relat	
  Res	
  2007	
  

	
  No	
  difference	
  between	
  immediate	
  and	
  delayed	
  loading	
  
	
  
Glauser	
  et	
  al.,	
  J	
  Prosthet	
  Dent	
  2007	
  

	
  97.5	
  %	
  survival	
  a_er	
  5	
  years,	
  1.54	
  mm	
  bone	
  loss	
  
	
  
Hahn,	
  J	
  Oral	
  Implantol	
  2007	
  

	
  97.9	
  %	
  survival	
  up	
  to	
  3	
  years	
  
	
  
Degidi	
  et	
  al.,	
  J	
  Oral	
  Implantol	
  2006	
  

	
  95.5	
  %	
  survival	
  a_er	
  5	
  years,	
  all	
  early	
  failures	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



  Immediate	
  loading	
  	
  has	
  a	
  comparable	
  outcome	
  as	
  delayed	
  loading	
  if	
  primary	
  

stability	
  can	
  be	
  achieved	
  (>	
  35	
  Ncm)	
  

  Improved	
  stability	
  using	
  tapered	
  implants	
  

  Func#onal	
  loading	
  =	
  non-­‐func#onal	
  loading	
  

  Tilted	
  implants	
  hold	
  no	
  increased	
  risk	
  

  Several	
  studies	
  also	
  reported	
  so_	
  #ssue	
  recessions	
  during	
  the	
  first	
  year	
  

  Provisional	
  or	
  final	
  crown???	
  

Hall	
  et	
  al.	
  2007;	
  Ericsson	
  et	
  al.	
  2000;	
  Lindeboom	
  et	
  al.	
  2006;	
  Koutouzis	
  et	
  al.	
  2007;	
  	
  
NothdurU	
  et	
  al.	
  2010;	
  Kan	
  et	
  al.	
  2003;	
  Misch	
  et	
  al.	
  2008;	
  De	
  Rouck	
  et	
  al.	
  2008	
  

Discussion	
  

Single	
  tooth	
  replacement	
  by	
  immediate	
  loading	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Conclusion	
  

+	
  

 	
  Predictable	
  outcome	
  regarding	
  bone	
  loss	
  and	
  survival	
  

 	
  Overcoming	
  angula#on	
  problems	
  

 	
  High	
  pa#ent	
  sa#sfac#on	
  

 	
  Good	
  esthe#c	
  results	
  

 	
  Shorten	
  treatment	
  #me	
  

_	
  

 	
  Technique	
  sensi#ve	
  procedure	
  

 	
  Esthe#cs:	
  Provisional	
  crown	
  >	
  Final	
  crown	
  

Angulated	
  implants	
  immediately	
  loaded	
  with	
  a	
  full	
  ceramic	
  crown	
  	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Materials	
  and	
  Methods	
  

Protocol	
  

• 	
  Group	
  1	
  =	
  Immediate	
  placement	
  /	
  Flapless	
  

• 	
  Group	
  2	
  =	
  Delayed	
  placement	
  /	
  Flap	
  surgery	
  

• 	
  Primary	
  stability	
  >	
  40	
  Ncm	
  

• 	
  Impression	
  

• 	
  Crown	
  within	
  3	
  days	
  

• 	
  Zirconia	
  /	
  Porcelain	
  
• 	
  Recall	
  sessions	
  

Case	
  studies	
  with	
  single	
  tooth	
  implants	
  under	
  immediately	
  full	
  load
	
  (Nikolopoulos	
  –	
  HaSngh	
  –	
  Ghent)	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Results	
  

• 	
  38	
  pa#ents	
  (5	
  smokers)	
  

• 	
  43	
  implants	
  

 	
  Immediate	
  placement:	
  23	
  implants	
  

 	
  Delayed	
  placement:	
  20	
  implants	
  

 	
  Maxilla:	
  30	
  implants	
  

 	
  Mandible:	
  13	
  implants	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Results	
  

Delayed	
  +	
  Immediate	
  

Immediate	
  +	
  Immediate	
  

Baseline	
   20	
  months	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Results	
  

• 	
  Mean	
  follow-­‐up	
  of	
  26	
  months	
  (SD	
  11,	
  range	
  8-­‐44)	
  

• 	
  Implant	
  survival	
  =	
  100	
  %	
  

• 	
  Mean	
  bone	
  loss	
  =	
  1.00	
  mm	
  (SD	
  0.30,	
  range	
  0.24	
  –	
  1.64)	
  

• 	
  Bone	
  loss:	
  delayed	
  placed	
  implants	
  >	
  immediately	
  placed	
  implants	
  

• 	
  2	
  crowns	
  experienced	
  also	
  porcelain	
  chipping	
  

Ba s e l i n e 	
   B a s e l i n e 	
  3 	
   y e a r s 	
   1 	
   y e a r 	
  

I mmed i a t e 	
   p l a c eme n t 	
   D e l a y e d 	
   p l a c eme n t 	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

• 	
  Reduced	
  bone	
  loss	
  around	
  immediately	
  placed	
  implants:	
  

 	
  No	
  flap	
  

 	
  Deeper	
  placement	
  

 	
  Healing	
  poten#al?	
  

• 	
  Immediate	
  placement	
  +	
  immediate	
  loading:	
  

 	
  Increased	
  risk	
  
 	
  Improve	
  esthe#c	
  outcome!	
  

 	
  Op#mal	
  so_	
  #ssue	
  support	
  

Discussion	
  

De	
  Rouck	
  et	
  al.	
  2009,	
  Esposito	
  et	
  al.	
  2010,	
  Raes	
  et	
  al.	
  2010,	
  A)eh	
  et	
  al.	
  2010	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Discussion	
  

C a s e 	
   s e l e c F o n 	
  

 	
  No	
  infec#on	
  

 	
  Intact	
  buccal	
  bone	
  plate	
  

 	
  Intact	
  so_	
  #ssue	
  profile	
  
 	
  Biotype	
  =>	
  risk!	
  

 	
  Jumping	
  distance	
  >	
  1.5	
  mm:	
  bone	
  gra_	
  



Immediate	
  loading	
  +	
  Immediate	
  placement	
  

Conclusion	
  

+	
  

 	
  100%	
  survival	
  and	
  limited	
  bone	
  loss	
  

 	
  Less	
  destruc#ve	
  
 	
  Esthe#cs	
  

 	
  Decreased	
  treatment	
  #me	
  

_	
  

 	
  Technique	
  sensi#ve	
  procedure	
  
 	
  Only	
  short	
  #mr	
  data	
  available	
  



CONCLUSIONS	
  

Immed i a t e 	
   l oad ing : 	
  

• 	
  Primary	
  stability:	
  implant	
  &	
  surgery	
  

• 	
  Careful	
  pa#ent	
  selec#on:	
  parafunc#ons!	
  
• 	
  Careful	
  prosthe#cs:	
  occlusion	
  and	
  ar#cula#on	
  

• 	
  For	
  esthe#cal	
  reasons:	
  use	
  a	
  provisional	
  

• 	
  Improve	
  pa#ent	
  sa#sfac#on,	
  improve	
  your	
  prac#ce	
  

	
  

Immed i a t e 	
   p l a cemen t 	
   + 	
   immed i a t e 	
   l oad ing : 	
  

• 	
  Proper	
  case	
  selec#on:	
  implant	
  site	
  

• 	
  Careful	
  prosthe#c	
  procedure:	
  no	
  pressure	
  



Co-Axis 24º 



•  	
  Implant	
  	
  
•  	
  Surgeon	
  
•  	
  Den#st	
  
•  	
  Dental	
  technician	
  
•  	
  Pa#ent	
  

Factors	
  for	
  successfull	
  outcome	
  in	
  implant	
  den#stry	
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