
 

 
    
 
 
 
 
 
 
 
 
 
 

Lecture notes: 
 

Computer Assisted Implant Surgery: Static, dynamic or 
robotic?  

 
 

- The role of CAIS in the Integrated Digital Workflow  
- Static, Dynamic and Robotic 
- Accuracy, Clinical Outcomes and PROMs  
- Technology and future 

 
 
Based on the presentations in Foz do Iguacu, Bogota and Lima in 
October/November 2022. The content of these notes is not self- explanatory and 
is not intended as an independent learning resource but rather a supplement to 
attending the seminars.  

Dr. Nikos Mattheos 
DDS, MASc, PhD 



ZX 81 
Sinclair, 1981

The digital Clinic 
Gothia Publishers, 2004



Technology  
Evolution

Revolution

Paradigm Shift 

P. Smitkarn, , K. Subhalenka, N. Mattheos,  A. Pimkhaokam

Utility / Cost effectiveness

Precision / accuracy

Indication / contra indication

immediacy / early / delayed

Patient Related Outcomes

CAIS: 



Dynamic / NavigationStatic / Guided

Computer-assisted  
Implant Surgery

Predetermined  
placement posistion

pre-Identified 
placement posistion

STATIC CAIS SYSTEM FEATURES

Planning  
Software

Production

Guide  
Design

Guidance  
System

Sleeves

3D printed (acrylic) milled (PMMA)

no sleeves (acrylic) Titanium sleeves Zirconia sleeves

Locking

sleeve in sleeve mounted sleeve-on-drill integrated sleeve-on-drill

CoDiagnostix Nobel Clinician BlueSky Bio Implant Studio Exocad Romexis

Simplant 3Diagnosys

3D Stendcad

R2Gate Ondemnad 3D Realguide SMOP Smileplan Galimplant Implant Viewer

6D Planning

teeth supported mucosa supported bone supported (fixation) hybrid

full coverage partial  coverage stackable (implants + ostectomy) 

self-locking no self-locking

CBCT & planing

Workflow accuracy: Static / Guided

Algorithmic Reconstruction

Radiographic Image
vs



CBCT & planing

Park et al 2017  Imag Sci  Dent

Volumetric: 1.6-4.4 % 
Linear: 3-4.8%  (max 0.6mm)

Pimentel et al 2015  J Med Engin & Tech

Static / Guided Workflow accuracy: 

Guide

CBCT & planing

- elasticity

- tolerance

- fit

- design

Static / Guided Workflow accuracy: 

Guide

CBCT & planing

- elasticity

- tolerance

- fit

- design

Static / Guided Workflow accuracy: 



Guide

CBCT & planing

- elasticity

- tolerance

- fit

- design

- osteotomy drills & sequence

Static / Guided Workflow accuracy: 

Comparison of the accuracy of implant placement using 
different drilling system for static Computer-Assisted Implant 

Surgery: a simulation-based experimental study
P. Sittikornpaiboon, A. Arunjaroensuk, B. Kaboosaya, K. Subbalekha, N. Mattheos, A. Pimkhaokham. 

Clin Impl Dent Rel Res 2021

Jaemsuwan

Comparison of the accuracy of implant placement using 
different drilling system for static Computer-Assisted Implant 

Surgery: a simulation-based experimental study
P. Sittikornpaiboon, A. Arunjaroensuk, B. Kaboosaya, K. Subbalekha, N. Mattheos, A. Pimkhaokham. 

3D Platform 3D Apex Angle

0.56

0.42

1.18

1.09

0.81

Clin Impl Dent Rel Res 2021



Comparison of the accuracy of implant placement using 
different drilling system for static Computer-Assisted Implant 

Surgery: a simulation-based experimental study
P. Sittikornpaiboon, A. Arunjaroensuk, B. Kaboosaya, K. Subbalekha, N. Mattheos, A. Pimkhaokham. 

Clin Impl Dent Rel Res 2021

Dynamic 
Navigation

Dynamic / Navigation



Dynamic / Navigation

Dynamic / Navigation



Kiatkroekkrai  et al,  IJOMS 2019 

Yimarj   et al,           CIDRR 2020 

Sittikornpaiboon et al, CIDRR 2021 
Engkawong et al,        CIDRR 2021 Smitkarn  et al,            JCP 2019 

Kaewsiri et al,           COIR 2019 Jaemsuwan et al,       IJOMS 2022 

1.3 (0.7) 3.4 (2) 1 (0.4) 1.24 (0.3) 1.7 (0.4) 0.9 (0.8) 1.04 (0.6) 1.4 (0.7)

2.2 (1.2) 3.6 (2) 1.2 (0.5) 1.5 (0.5) 1.8 (0.4) 1.2 (0.9) 1.5 (0.7) 1.6 (0.7)

7 (7) 10 (4.9) 3 (1.3) 3.7 (1.8) 5.7 (2) 2.8 (2.6) 4 (1.6) 4.9 (2.1)

Accuracy

Clinical 
Outcomes

Survival
post-op 
complications
intraoperative 
complications

Osseointegration

long-term  
complications

 No difference:  Some difference: 
Aesthetic Outcomes
time / efficiency

 Potential: 
flapless surgery

immediacy

restorative driven

insertion torque
learning curve

Can computer-assisted implant surgery improve clinical outcomes 
and reduce the frequency and intensity of complications in implant 
dentistry?

. Pimkhaokham. et al  Periodontology 2000, Oct 2022



PROs 

PRE

post-op healing

 No difference: 

 Strong difference: 
presurgical prefernce

SwellingPainPainkillers

Can computer-assisted implant surgery improve clinical outcomes 
and reduce the frequency and intensity of complications in implant 
dentistry?

. Pimkhaokham. et al  Periodontology 2000, Oct 2022

PROs 

PRE

post-op healing

 No difference: 

 Strong difference: 
presurgical prefernce

"game changer"
flapless surgery

Can computer-assisted implant surgery improve clinical outcomes 
and reduce the frequency and intensity of complications in implant 
dentistry?

. Pimkhaokham. et al  Periodontology 2000, Oct 2022

Anterior Full Arch Posterior



Aquire  
data

Plan 
CAD/Design

Produce 

Place

Restore

positionCAIS: provisional prosthesis

Immediate Loading

Long term health

Immediacy

Custom healing abutment

Restorative driven 

single crowns partial & fully edentulous

Computer Assisted Implant Surgery

immediacy

primary stability

in-surgery adjustment

Precision, Accuracy

reduced mouth opening

no immediacy

time saving
increased complexity
ostectomy, sinus surgery

straighforward

simple pros

flapless

time consuming procedures

connection / hardare issues

ergonomics / space

guide/ system  design 

guide fit 
initial investment

expanded use scope

no adjustment

nikos@mattheos.net 
www.mattheos.net

Obrigado !




